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: A new type of locomotive has come into 
Javanic ; vt ; . — 
T existence and has been given this desig- 
y e . . _ » 
yp nation by the builders, The Hannoversche 
Locomotive 


Maschinenbau-Actien Gesellschaft, Han- 
nover, Germany. In the numeral classification this locomotive 
would be a 2-12-2 tank type. It is for a 3 ft. 6 in. gage and has 
4334 in. The four center pairs of drivers are rigid, 
while the first and sixth pairs are coupled on the Golsdorf sys- 
tem which employs flexible 
Schmidt superheater, carries 


total weight of 164,500 Ibs. 


drivers. 


side 


171 Ibs. 


rods. It is fitted with a 


boiler pressure and has a 


According to a committee report presented 
: at a meeting of the operating officials of 
Capacity of the Illinois Central, an abstract of which 

Freight Cars was published the October 11 issue of 
the Railway Age Gasette, the earning capacity of each freight 
on that road is $2.34 a day. If Sundays, holidays and bad 
order cars are eliminated, the gross earning capacity of each 
about $3.85 a day and its net revenue is $1.15. The 
movement of all freight cars on the Illinois Central 
during the busy season is 27 miles a day, which is equal to 3 
hours in trains and 21 hours, or 87 per cent. of the 
time, sidings. It is found that a car, on an average in 
the busy season, is employed per month as follows: 13 days in 
loading and unloading; 314 days in moving in trains, and 13% 


Earning 


car 


car is 


average 


moving 
on the 


days standing awaiting movement, switching or repairs. It is 
estimated that each car costs the owners 52 cents a day for 


interest and repairs. 


A circular issued by the Special Commit- 
tee on Relations of Railway Operation to 
Legislation for the purpose of ascertaining 
the progress of the building of steel and steel 
underframe passenger equipment shows that on December 31, 1911, 
there were 5,347 all-steel passenger cars in service on 225 rail- 
ways in the United States. This is about 9.6 per cent. of the 
total passenger equipment on these roads; 2,399 cars or 4.3 per 
cent. had steel underframes. It was found that of the cars built 
during 1911, 59 per cent. were all-steel and 20.3 per cent. were 
steel underframe. Of the cars under construction at the time 
of the report, which numbered 1,211, 76.8 per cent. were all- 
steel and 16.2 per cent. were steel underframe, leaving but 7 per 
cent. wooden cars. The percentage of all-steel cars being built 
increased 750 per cent. during the 3 years from 1909 to 1912, and 
the indications are that the additions to this equipment from 
now on will be practically all either steel or steel underframe. 
In connection with the same report, it was found that it would 
cost $632,746,000 to replace the 48,126 wooden cars now in service 
in the United States. At 5 per cent. this amount gives an interest 
charge of $31,637,300 a year. At the present time there are 
six bills pending in Congress requiring existing wooden passenger 


Steel Passenger 
Cars 


in Service 
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equipment to be replaced by all-steel and the periods suggested 
during which this is to be done vary from June 1, 1915, to 
January 1, 1918. In other words, if these bills are passed, it 
will compel the railway companies to spend from $100,000,000 
to over $200,000,000 per year for passenger equipment. 





On September 7, 1912, there was submitted 
to the members of the Master Car Build- 
ers’ Association a letter ballot calling for a 
vote on the question of abrogatiny the rules 
which penalize the delivering line for owners’ defects, and also 
on the proposed adding of a direct percentage of 10 per cent. 
to the total labor and material charges as shown on monthly 
bills. The result of the vote on both of these proposals was 
heavily in the affirmative and the arbitration committee of the 
association has revised the rules of interchange - accordingly. 
The Executive Committee has decided that the new rules will 
take effect on November 1, 1912. Changes have been made in 
the following rules: Nos. 4, 33, 48, 53, 55, 57, 59, 64, 95, 105, 
106 and 122. Copies of the changes are now being issued by the 


Changes in 
Rules 


of Interchange 


secretary. 
, Several ye:.rs ago a number of large freight 
Locomotive e 4 
Pi locomotives which had small wheels and 
iston . : : : 
cylinders with a 32 in. stroke were put in 
Speed service ori one of the Eastern railways. 
On the same division there were consolidations which 


were considerably lighter in weight but had practically the same 
diameter of cylinders and a 28 in. stroke. The lighter engines 
are today handling the same tonnage trains as the much more 
powerful locomotives and are doing it on considerably less coal 
and water. This is an example of the influence of the length of 
stroke on the capacity of the locomotives in actual service. It is 
desirable to have the speed of the piston as low as possible, espe- 
cially on locomotives which work at a late cut-off and, where the 
wheels are small, the stroke should be short if a reasonable speed 
is to be maintained. This feature seems to be fully considered 
in recent locomotive designs and will probably be given even 
closer attention in the future. For the benefit of designers and 
others who wish to determine the piston speed under different 
conditions, we publish on page 562 of this issue a diagram, pre- 
pared by L. R. Pomeroy, which permits a ready determination of 
the combination of length of stroke and diameter of drivers to 
give any desired piston speed at any rate of travel. 





The story of the article on the Baker loco- 
: motive valve gear, which appears elsewhere 
Locomotive ; rag ; ; : 
in this issue, is a most interesting one and 
Valve Gear will undoubtedly appeal to our readers. 
R. S. Mounce, the author, is of an analytical turn of mind and 
likes to get to the bottom of things. Moreover he has had 
considerable experience in the setting and the analysis of loco- 
motive valve gears. When the Baker gear was first drawn 
to his attention a year or two ago he studied all of the iitera- 
ture available with an idea of making a careful analysis of 
its operation. From the data which he was able to obtain he 
was unable to get sufficient detail knowledge of it to enable 
him to analyze it thoroughly. Last June while attending the 
conventions at Atlantic City his attention was drawn to a 
model of the gear which was on exhibition there. He studied 
this over carefully and gained a good knowledge of its con- 
struction and working. On returning home he made a study 
of the action of the gear and analyzed it thoroughly. Fortu- 
nately, at just about this time the Erie applied two of these 
gears to locomotives at Jersey City and he was enabled to 
watch their application closely and follow them somewhat after 
they went into service. This article is a result of his investi- 
gation and study, and is undoubtedly the most simple and 
thorough treatment of the gear that has ever been prepared. 


Baker 
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Because of the increasing use of this gear on different roads thie 
article will undoubtedly prove of interest and value to many 
of our readers. 





W. N. Storer, in a paper presented before 
the recent convention of the Association of 
Railway Electrical Engineers in Chicago, 
an abstract of which appears elsewhere in 
this issue, suggests that the great improvement in the efficiency 
of steam locomotives in recent years is largely due to the fact 
that the electric locomotive had developed to a point where it 
appeared to be a strong competitor for trunk line work. In 
some degree it is possible that this new and possibly dangerous 
rival spurred the steam locomotive designers to greater efforts, 
but it is hard to believe that practically the same progress and 
improvement in steam locomotives would not have taken place 
even had there been no such pending competition. The de- 
mands of the traffic department have been sufficient at all times 
to compel a continued enlargement and improvement of the 
locomotive and from the beginning this development has been 
continuous and fairly constant. It has been marked by periods 
of distinct changes where radical developments have been made, 
as for instance, the wide firebox, the Mallet type locomotive and 
the superheater, but between these points there has been a con- 
tinual refinement and improvement of the design. It is true 
that in no previous decade has there been so much done in 
making the steam locomotive better and more efficient as in the 
last one, but the same was also true of the previous decade 
and the one preceding that. It will probably be equally true 
of the next. Locomotives being built today are better machines 
than those built last year and decidedly better than those built 
three years ago. While the electrical engineers are entitled to 
great credit for their progress and accomplishments, it is hardly 
fair to credit the present state of art in respect to steam loco- 
motives to their activity. It is very doubtful if the steam locomo- 
tive of today would have been any different or any less advanced 
than it is, if there had never been any threatened invasion of its 


field. 


Electric 


Locomotives 


On many of the foreign railways where 
the engine crews’ wages depend very 
largely on the coal, water and oil con- 
sumption of the locomotive, it has been 
found advisable to install valve gears on compound locomotives 
so arranged that the engineman can adjust the point of cut-off 
in the high and low pressure cylinders independently. Usually 
these locomotives are also fitted with a variable exhaust nozzle. 
Such locomotives are generally provided with gages which give 
information as to temperatures and pressures at every point 
where the knowledge would be of any advantage in saving fuel. 
Under these conditions, with the incentive of higher wages. 
these devices are constantly being used and adjusted with most 
satisfactory and profitable results. In this country, refinements 
of this nature have been given spasmodic trials at various times, 
but generally without success. When the variable exhaust nozzle 
has been tried it has been found that it very soon corrodes and 
is held solidly in one position, due to not having been operated. 
The final result of every experiment of this kind that has hee 
attempted in this country has been the return to the stationary 
nozzle. It is desirable that the amount of power developed by 
each of the units of a Mallet locomotive should be the same. In 
compound cylinders, however, this cannot be exactly true except 
at a single point of cut-off with a certain steam pressure. Al- 
though it does not vary greatly under normal conditions, such 
variations as do occur can be corrected by adjusting the point 
of cut-off in one of the cylinders independently of the other and 
the valve gear of the 2-8-8-0 type locomotives for the (reat 
Northern illustrated in this issue is arranged to readily p rmit 
this. Some time ago this company fitted up a locomotive wit!) af 
experimental separate cut-off arrangement on the two pai's of 


Valve Gears 
on Compound 


Locomotives} 
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cylinders and made tests to ascertain how the work was divided 
by the two groups of wheels when the engine was operating at 
different speeds on different grades. It was found that when a 
constant pressure was maintained in the receiver pipe the division 
of the work was more nearly equal. The best receiver pipe pres- 
sure for the experimental engine was found to be 60 lbs. and in- 
structions were issued to operate the locomotive so that the gage 
for the receiver pipe would show this pressure at all times. In 
regular service this worked out very satisfactorily when operating 
on rolling grades, but of course when the engines were working 
on hills there was no occasion for varying the cut-off. The new 
locomotives will be subjected to tests to determine what receiver 
pipe pressure will be necessary in order to properly equalize the 
work, and instructions will be issued to enginemen on these loco- 
motives to maintain this pressure on the receiver gage at all times. 


The best method of doing any particular 
work in one shop may be altogether 
and the wrong or impossible in another. This 
Small Shop is partially due to the difference in ma- 
chine tools that are available in the two cases and partially 
to the different designs of the same parts on different roads 
or on different locomotives. How much this may affect the 
time required for the work is well illustrated by the articles 
on repairs to pistons, piston rods and crossheads, which ap- 
peared on page 523 of the October issue, and the same work 
as described by Mr. Black on page 559 of this issue. In the 
former cases, both of which are descriptions of methods 
used in large modern, thoroughly equipped shops, the total 
time for doing the work was twelve hours and twenty-nine 
minutes, and sixteen hours and forty-three minutes, respect- 
ively, while in the smaller shop, with its lack of special tools 


Shop Practice 


and of special arrangements for this particular work, it re- 
quires twenty-four hours and fifty minutes. We publish 
Mr. Black’s description as an example of what can be done 
under adverse conditions. For instance, it will be seen that 
there is no radial drill available for drilling and tapping the 
staybolt holes in the piston head, and no piston rod grinder 
or vertical turret lathe, any one of which would have made 
a decided difference in the time of doing the work. Further- 
more, he is handicapped, compared with some other shops, 
by having a piston head requiring staybolts, as well as in the 
design of the crosshead. 

While each shop must adopt methods that are suited to its 
own conditions, it should not be assumed that because work 
has been done in a certain way in the past, this is the best 
way for it to be done now. It is seldom that an outside ex- 
pert cannot go in a shop and point out ways of improving 
many of the practices of machining parts, even those which 
are handled in large quantities. This is more often due to his 
knowledge of how the same work is being done in other 
places and his adaptation of the better methods to the local 
conditions. It is with this object in mind that the shop prac- 
tice articles have been printed in these columns. While 
probably no method described could be adopted without 
change in another shep, the ideas which governed the origi- 
nator of the methods can be adapted to any shop, often with 


decided improvement. 
Reducing W hile it is desirable to reduce the smoke 
emission of all locomotives as far as 
Smoke from . a gh nee ; 
practicable, it is the switch engines, 
Locomotives working in thickly settled districts, that 
sould receive the closest attention. The Lake Shore & 
. 


ichigan Southern has been most successful in its efforts to 
reduce smoke from this source, and D. R. McBain, superin- 
teident of motive power, explained the methods by which this 
had been accomplished to the National. Association for the 
Prevention of Smoke at its recent Indianapolis, Ind., meeting. 
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A liberal extract of his address is given elsewhere in this issue. 
So far as the construction of the locomotive itself is con- 
cerned, there are three features that have been found of 
primary importance. The first and greatest is probably the 
superheater, which in itself in no way affects the efficiency 
of the combustion in the firebox, but from the fact that its 
presence reduces the amount of coal consumed on a switch 
engine by a very large amount—40 per cent. being reported 
in some cases—the smoke emitted, independent of other fac- 
tors, is reduced in the same proportion. In this connection, 
however, the fact that less coal is required and that the steam 
pressure is maintained much more easily, permits the fireman 
to give closer attention to his method of firing; or, in other 
words, it is made possible for him to do what Jim Skeever’s 
fireman found impossible, i. e., to fire for smoke instead of 
steam. In this way the superheater has a still further effect 
on the amount of smoke. 

The next feature mentioned by Mr. McBain is a brick arch 
which is conceded to be the most important agency for im- 
proved combustion that can be applied to the locomotive. 
The arch in tke switch engines on the Lake Shore is larger 
and covers a greater area than the customary arrangement 
used on road engines. It is so designed that the strong ex- 
haust will have little effect on the fuel bed, and a considerably 
thinner fire can be carried. It forces a most thorough mixture 
of the gases and gives them ample time for complete com- 
bustion before entering the flues. As a further adjunct, steam 
jets on either side of the firebox just above the fuel bed are 
recommended. These jets assist in mixing the products of 
combustion and inject a further supply of oxygen above the 
fuel bed. 

These three appliances, when combined with the propér 
maintenance of the locomotive as a whole, have practically 
eliminated the smoke emission from switch engines, and at 
the same time have given a large reduction in the coal and 
water consumption. In a busy yard this increased efficiency * 
is of more importance than simply the saving in the cost of 
the fuel, as it reduces the necessity of the engines frequently 
leaving their work to obtain renewed supplies—particularly 
of water. The new arrangement is also favored on the loco- 
motives which work around and through passenger stations 
because of the absence of dirty water and cinders thrown 
from the stack. Claims for damage to wearing apparel from this 
source will often amount to a very considerable sum in the course 
ot a year. 


NEW BOOKS 


Light, Its Use and Misuse. Bound in paper, 20 pages, 6 in. x 9 in. Illus- 
trated. Published by The Illuminating Engineering Society, 29 West 
Thirty-ninth street, New York. Copies free. 

This pamphlet has been prepared to furnish the public with 

information on the general principles of light and illumination. 

The illustrations are particularly good and present to the reader 

in an impressive way the difference between good and bad illu- 

mination with the same amount of light. The pamphlet, in itself, 
is an object lesson and is printed on dull finished paper with ink 
that is free from reflection. The text matter throughout is inter- 
esting. 


Applied Methods of Scientific Management. By Frederick A. Parkhurst. 
Illustrated. Bound in cloth, 320 pages, 6 in. x 9 in. Published by 
John Wiley & Sons, 43 East 19th street, New York. Price $2.00. 

A series of articles under the above title, written by Mr. Park- 

hurst, appeared in Industrial Engineering during 1911. These 

have been collected and amplified, and now appear in book 
form. The actual detailed application of the methods of scien- 
tific management to a comparatively small manufacturing plant 
is given, and the processes of installation and the results are 
illustrated by statistics obtained from actual records. The 
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manufacturing company referred to is the Ferracute Machine 
Company, makers of presses and dies at. Bridgeton, N. J., which 
normally employs about one hundred men. The net result of 
the application of the new methods was a large increase in the 
output with a decided decrease in the unit labor cost. 
and why this was accomplished is fully explained. 


How 


Railway Storekeepers’ . Association, 
ing. Illustrated. Bound in cloth, 217 pages, 6 in. x 9 in. 
by the Railway Storekeepers’ 
Box C, Collinwood, Ohio. 


Proceedings of the ninth annual meet- 
Published 
Association, J. P. Murphy, Secretary, 
At the ninth annual convention of the Railway Storkeepers’ Asso- 
ciation, held in Buffalo, N. Y., May 20 to 22, a number of im- 
portant subjects were brought up for discussion and action. 
Among these were reclaiming of scrap material and line in- 
spection. The standardization of both tinware and grain doors 
was discussed, as well as the uniform grading and inspection 
of lumber, methods of accounting, preparing packages for ship- 
ment, and increasing 
whole. 


the efficiency of the department as a 
The proceedings includes a list of the members of the 
association, the committees for the coming year and a copy of 
the constitution and by-laws. 


Proceedings of the Western Railway Club— 
in cloth, 266 pages, 6 in. x 9 in. 
Club, J. W. 
Price $2.00. 


1911-1912. 
Published by 
Old 


Bound 
the Western Railway 


Illustrated. 


Taylor, Secretary, 390 Colony Bldg., Chicago. 
For many years the Western Railway Club has held a promi- 
nent place among the railway clubs, and an examination of this 
volume of proceedings for the year ending last June, indicates 
that the 
standing. 


follows: 


members propose to see that it maintains its present 

There were nine papers presented for discussion, as 
Some Experiments with Car Trucks; Oxy-Acetylene 
Welding; Use of Denatured Alcohol in Railway Service; Ter- 
minal Brake Testing; Head-end Electric Train Lighting; Steel 
Wheels; Locomotive Valve and Cylinder Lubrication; Revision 
of the Rules of Interchange and Water Treatment and Boiler 
Troubles. The complete verbatim discussions accompany the 
papers, and lists of the members attending the meetings, as well 
as the new members for the year, are given. 
well indexed. 


The volume is 


American Machinist’s Grinding Book. By F. HH. Colvin and F. A. Stanley. 
Illustrated. Bound in cloth, 376 pages, 6 in. x 9 in. Published by the 
McGraw-Hill Book Co., 239 West 39th street, New York. Price $3.00. 

The purpose of the authors in bringing out this volume is well 

described in the preface as follows: “The grinding machine 

in its various forms and the numerous grinding processes has 
assumed a place of such importance in the manufacture of ma- 
chinery and the finishing of metal parts in general, that it has 

been considered desirable to bring together in the form of a 

reference book, such data on these machines, wheels and meth- 

ods,.as are likely to be of interest and service to grinder pur- 
chasers and operators, and to the men responsible for results 
in the grinding department.” The book is most complete and 
thorough. It has nineteen chapters and contains 286 illustra- 
tions and 36 tables. The last chapter is entitled, “Helps and 

Suggestions,” and gives information on all features of interest 

to the operator. The proper kind of wheels to be used on 

different classes of work is given and tables are included, giving 
the best shapes for grinding all classes of tools. 


The Coking of Coal at Low Temperatures, with a Preliminary Study of the 
By-Products. By S. W. Parr and H. L. Olin. Bulletin No. 60 of the 
Engineering Experiment Station of the University of Illinois. Copies 
may be obtained upon application to W. F. M. Goss, director of the 
Engineering Experiment Station, University of Illinois, Urbana, II. 


The studies 
on the low 
proximately 


give the details of a large number of experiments 
temperature distillation of coal not exceeding ap- 
750 deg. F. Certain fundamental principles have 
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been developed which underlie the coking of coals of the Lllinois 
type. A striking illustration is given of the fact that even a small 
amount of oxidation of the coal diminishes or destroys its coking 
power. Superheated steam was used to remove all traces of an 
oxidizing atmosphere. Freshly mined coal was found to be es- 
sential in the experiments. The by-products consist of illu- 
minants of high candle power, of tarry material which consists 
in the main of oils, and a coke which has a composition some- 
what similar to that of the so-called smokeless coals. The nitro- 
gen recovery is small, not exceeding 5 per cent. of that mate- 
rial present in the coal. The results seem to justify the conclu- 
sion that a fuel can be produced suitable for use in domestic ap- 
pliances, as well as under industrial conditions, and that the 
theoretical principles developed point to the possibility of making 
a good type of coke from Illinois coals. 


Modern Organization. By Charles De cloth, 110 
pages, 434 in. x 7% in. Published by the Engineering Magazine Com- 
pany, 140 Nassau street, New York. Price $2.00. 


Lano Hine. sound 


About four years ago, the first installation of Major Hine’s unit 
system of organization was made on the Nebraska division of 
the Union Pacific. During the following three years it was 
continually extended until it covered twenty-seven operating di- 
While it would 
be impossible to make any changes on a railroad, especially one 


visions and six general operating jurisdictions. 


so fundamental as the change in the system of organization. 
without causing some confusion, it is considered very surprising 
by those who have been in a position to know all the facts, how 
little confusion has resulted in this case. This feature alone 
has done much to prove the soundness of the principles involved. 
That it has promoted efficiency in practically every direction is 
acknowledged. It has been more successful on some divisions 
than on others, and where the application of the principles has 
been the most consistent and earnest, the corresponding benetits 
have been the greatest, but in no case has there been any evi- 
dence of any loss of efficiency under the new system. A series 
of articles by Major Hine in the Engineering Magazine, de- 
scriptive of this new system, which ran from January to July, 
1912, have been published in book form and fori a compre- 
hensive definition of the author’s philosophy of management 
and an explanation in some detail of the manner of putting it 
in effect. Major Hine states in one place that, “Organization is 
a necessity and not an accident. Organization exists in response 
to some need of the social order. The type of organization 
adopted, however, is often accidental and frequently unscientific. 
There are so many more men who know how than there are 
who know why, that departures from sound principle should be 
expected rather than otherwise.” The fundamental principles 
of the system of organization described are those of correcting 
over-specialization and over-standardization by 
of official relation and departmental routine. 
tem is introduced, but, on the contrary, the whole operation of 
the department is simplified. There are no changes made affect- 
ing the rank and file, but that most objectionable practice com- 
monly known as “government by chief clerks” is entirely elimi- 
nated. The changes in official status are generally in the direc- 
tion of a broadened authority and opportunity. The reasons 
for the often expensive differences between the line and staff 
are explained in one of the chapters, and the manner in which 
this system of organization makes impossible such a clash of at- 
thority or professional friction, is explained. The book is most 
interesting and is complete in its general description. There 
arise, however, in the reader’s mind many questions in regard 
to details which are not clearly explained, such as, for instance, 
the arrangement when the master mechanic’s office may be 4 
considerable distance from the superintendent’s headquarters, 
the handling of emergencies in one department by a man wh«se 
training and experience have been altogether in another line. the 
unequal rates of pay for men carrying the same title, etc. 


simple changes 
No elaborate sys- 
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PISTON, PISTON ROD AND CROSSHEAD REPAIRS 


Showing What Can Be Done in the Smaller Shops 
Without Special Tools or Facilities for the Work. 


BY GEORGE BLACK, 


Canadian Pacific, West Toronto, Canada. 


The best method for handling this work will vary at dif- 
ferent places, depending on the equipment available, and what 
might be an excellent method in one shop would not be at all 
correct at another. While the operations will, in general, be 
the same in the large as in a small shop, the quantity of work 
done in the former will justify the devoting of a certain num- 
ber of machine tools entirely to this class of work, as well as 
the purchase of tools especially fitted for this work, while in 
the small shop the work has to be done on machines that are 
also used for other repairs. In the small shop, therefore, the 


most that can be done is to arrange the available machinery 
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Type of Crosshead to 


Which 
Applicable. 


the Operations Described Are 


on a compromise basis so that it will be equally well suited 
for the various more important operations. In the following dis- 
the should that the are 


those which are believed to be the best possible for a small 


cussion reader understand methods 
shop without special tools for this class of work. 

rhe first operation consists of removing the front cylinder 
head and its casing, disconnecting the crosshead, and removing 
the piston head and its rod from the cylinder to the floor. 
This operation, including the dropping of the main rod re- 


quires 57 min., which is divided as follows: 





Remove front cylinder casing and head. .......cccceccccccscsecces 20 min. 
Remowe Wrist pith ONG Groep MIME TO6s 6 occ cece cicccsatsasvnces 12 min, 
Disconnect piston rod from crosshead... .ccccccccsesccccscescecs 15 min. 
Remove crosshead, piston, packing and gland............-eeeeeee 10 min. 

Yo Peerrerrrrrrr ret ret rrr Tt rer 57 min, 


CROSSHEAD REPAIRS. 


ne of the illustrations shows the type of crosshead that is 

be repaired. It is refitted at a bench near the engine in the 
erecting shop. To thoroughly refit it means the renewing of 
ix sectional liners and four side liners. To do this it is 
lecessary to remove twelve % in. bolts and twenty-eight cop- 

rivets along the side liners. This operation usually re- 
res about 60 minutes. 

\n examination of the crosshead and cast steel shoes is next 
The former is inspected for defects around the throat 
1d key slot, and the latter for wear on the retaining bars, 
‘te to the sectional liners becoming loose and floating back 
id forth. It is quite possible that the retaining bars may 
'ready have been calked up in an endeavor to hold the liners 
vht. If they are worn or otherwise broken so that they are 

standard, it is our custom to reclaim the shoes by build- 


ade, 


ing up the worn or broken places with the oxy-acetylene ap- 
paratus. A very badly worn shoe can be built up again and 
made equal to a new one at an expenditure of seventy cents 
for oxygen, carbide and soft wire. The time required to do 
this would be about 50 minutes, and an apprentice boy can 
easily shape out the liner fits in 90 minutes, again making the 
shoe standard in every particular. 

Side liners are carried in stock already machined, and the 
fitting and laying off of four liners ready for drilling and 
counter-sinking will require 15 minutes. They are drilled and 
counter-sunk in 21 minutes. A speed of 350 r. p. m. is used 
on the hand feed for drilling 15/32 in. holes and a speed of 
300 r. p. m. is used for countersinking. Detailed times of the 
operation are as follows: 


PTCUOTG  MIMCNMIO BUG Ob: WOTK S 4.6. 6.cee vc cwddcacdccanéeccecanaeuess 3 min. 
Ee BO SOP Ge Ser OE avec eene ton decane aewenudeut wu weeeee 8 min. 
Change tool and speed and countersink 28 holes...............00. 8 min. 
DGMRGCS WORK SRN CIES TUING i ico doi.b. cid ck cceuweeoeneas teen 2 min, 
The liners are then returned to the fitter and applied to the side 


plate and crosshead. They are held by % in. copper rivets. 
The fitting, riveting and finishing of the job complete will re- 
quire 60 minutes for the four liners. 

The sectional liners are also carried in stock, machined to 
size and the fitting and applying of six of them requires 30 
minutes. After they are in place the side plates and bolts are 
applied, nuts put on and split keys inserted. This work will 
consume 60 minutes more. 


The complete operation of repairing this type of crosshead 











View Showing the Clamp for Holding Piston Heads, and the Lathe 
for Finishing Rods. 


as described will thus consume a ‘total of 386 minutes as fol- 
lows: 


Removing side plates and side liners..............ccceccccecees 60 min. 
CGI Ss oh. cw wubectacwndeddnsadesandeceeueceen 140 min. 
Fitting and drilling four side liners............cccccccccccceces 36 min. 
DIEU CHEN MRIs as ci ncéceedensccdaniis advedaaeeetanaenue 60 min. 
Fitting and applying six sectional liners.............ccecccecece 30 min. 
ee Re ee reer rr ee ee er et tee 60 min. 

TOD ao ick ns iphs cb dwea aces sdccsddaacieatst ameter 386 min. 


BORING THE CYLINDER. 
If the cylinder needs reboring, a three year erecting shop 


apprentice removes the back cylinder head, cleans the counter- 


9 
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bore and sets up the boring bar. The boring bar used at these 
shops is the Underwood, manufactured by H. B. Underwood 
& Co., Philadelphia. The machinist checks the setting of the 
bar and the apprentice then proceeds to take the necessary 
cuts, being careful to leave a witness mark. An air motor 
drives the boring bar at a speed of 4 r. p. m., and the rough- 
ing cut will carry a feed of 3/32 in. per revolution. While, 
of course, the time will vary with the condition of the cylin- 
der and the number of cuts necessary, the average time for 
this work will be from 10 to 12 hours. 
PISTON ROD. 

The first operation of separating the piston rod and head 
consists of removing the pin through the nut. If this can be 
taken out by hand the operation requires from 5 to 15 minutes. 
However, not infrequently it is necessary to drill out this pin, 
and in that case the piston head and its rod are taken to a drill 
press and a long forged drill is used in order to clear the 
head. It will require on an average of about 40 min. to take 
out the pin by this method. This includes the transfer of the 
parts and the cleaning of the machine. The head and rod are 
then returned to a special vise which clamps the head and 
permits the removal of the nut by means of a long wrench. 
This operation will require about 32 minutes. The head and 
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Piston Head to Which the Times Given for Repairs Apply. 


rod are then taken to the regular wheel press and separated. 
This operation requires 20 minutes, which includes preparing 
the press and removing the rod and head after being separated. 

Before removal from the head, if the rod is not too badly 
worn, the crosshead fit is painted with a mixture of white lead 
and lard oil, and given a sledge hammer test for flaws around 
the keyhole. If defects appear, the rod is scrapped or made into 
a shorter rod for a smaller engine. If there are no defects it 
will be trued up and used again. It is the practice at this shop 
to keep three or four piston rods and heads on hand in a semi- 
finished condition, which in the case of the rods would include 
complete machining except the two fits. 

With a new rod, the first operation will be centering both 
ends and cutting to length. This work is done on a lathe 
manufactured by Dean, Smith & Grace, of England, which 
swings 30 in. over the bed and is very powerful. The total 
time for centering and cutting off the new rod is 59 minutes. 
The detailed operations are shown in the following table: 


Prepare the machine, mark centers and chuck the rod............ 15 min. 
EE a as, SS See at ee ee Oe Oe ener eee ear 5 min 
REESE rain ala ecco arg en ee See ee Seer a ar 4 min. 
ES I ne Ee OT EOE Te RET Tyee 4 min 
er a MORSE COE BORO 66 6.<4 5. Ss vive ovis 0.0 9\0 p's 0 wlnwew ewes 6 min. 
RES tt or oa Sak é goles ae wise bles ede eh bho senses 8 min 
Change tool and face end to length............. see eee e cece noes 8 min. 
EES SEER PG Oe OEE ATE PEE Ley eee eT Te Te ee 4 min 


Remove £00 And Cleat MACHINE. .......0.000cceccccccrescescvcsece 5 min. 
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The time required for turning the rod, including making the 
fit at the crosshead end will be 184 minutes, of which rough 
and finish turning of the body requires 121 minutes and the 
finishing and filing of the crosshead fit consumes 63 minutes. 
Making the piston head fit is a similar operation and will re- 
quire the same time of 63 minutes. Threading the rod and 
fitting the nut will take 30 minutes more. After the crosshead 
fit is completed and before the rod is finally taken out of the 
crosshead, the key slot is scribed. It is then transferred to a 
drill where a jig, shown in one of the illustrations, is used to 























give the correct angle to the slot. Four % in. holes are drilled 
~ 6§------—+-— 3'2f---1ZK------ 54------>-+ 25-- 
ot ee {ak 4 1% 7 
oF te me. AF ! |_ 
—— D ; | F 
Ral 4 ; H 
=| =i ' t = :! 
> + 
ys | 1 ft r 
Lee | a | 
¥ _ j 1 t ; a 
“Vaper Keyway 3 ‘in le” nia 8 Threads per!" 
Crosshead and Piston Taper Fit 3" in lz” 
Piston Rod to Which the Operations Specified Apply. 
through the rod. This requires 52 minutes, including the 


preparation of the machine, setting of the chuck, installation 
and removing of the jig, etc. From the drill the rod passes to 
the milling machine where it is clamped in V blocks and an end 
mill breaks in the four 54 in. holes. A spiral mill then finishes 
the slots to width. This operation requires 91 minutes, the 
detailed operation being as follows: 


Prepare machine snd set V Blocks... io. ccs ss ccc ccswncseyeseees 15 


min. 
SO IRE CANA PIE ONE NI So ' 4. lors. dia v's Soe ON op Sweetie Mehebares 32 min. 
Cene GOON Man TS SUE BN i bin iek oa Se vain os ud ane ta ceceee 34 min. 
MemOwe TOG GAA CCAS THRENINE Ss ois 6x05 aks esindheceedineusccuser 10 min. 


If a new key is required a tin template is made from which 
the blacksmith forges a key and punches a cotter pin hole. 
Forging the key will take 60 minutes, and filing and fitting it in 
the rod and crosshead will require 60 minutes more. 

The total time for finishing the rod complete is 479 minutes, 
divided as follows: 


Cemeriig SHG CUNO G0 TER OU EN s 6o6iciks ied cade ce ddecawesecvus ces 59 min. 
Rough turning fits and finish turning rod............... 000 cece 121 min. 
Pinion Bad At Crosses GHG sss ie cod 00s cawies vse secsseuereees 63 min. 
SP AUAUISED NNER RE OUI ONG 20. 56y NaS OA a ea WO Ge aes Be OS 63 min. 
CRIS ORG THR WOE iii curs b's sib tea Ree ae od see eS 30 min. 
POP ani TR WAG os 5 6 Sia 5 ew 25S Neb es rasees 143 min. 

ORRE ik 6ii:5 oes HR ER Se SBS OTSA ORO ROT RE eee 479 min. 
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Jig for Drilling Key Slot In Piston Rods. 























For facilitating the operation of separating the crosshead and 
the piston rod during the time the fits are being made a dumm) 
wrist pin and taper drift are used. “This arrangement is show! 
in one of the illustrations. 


PISTON HEAD. 


At this shop the turning of the piston head is performed i: 
two operations, viz., rough and finish turning. The head t 
which these times apply is shown in one of the illustration: 
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The rough turning requires 156 minutes, detailed as is shown in 
the following table: 











Operation R. P.M. Feed. Cut Time 
Prepare machine, chuck and true up J 
DIGG sccccccccecsccceorecacess 88 eeeedee  séetene 15 min. 
ak GRE SS OUR ikiactidstcersccucie 64 <d000000° Hewes oe 2 min. 
PCO DUE: 66 cb cicecccevcsievcess 10 ¥% in 3/16 in. 15 min. 
Change tool and speed............. <> <seaten PTT ee 2 min. 
Rough bore (3 cuts)....ccccccoces 33 1/16 in. % in 15 min. 
Change tool and speed............- =a ee oe 2 min. 
Turn outside diam. (2 cuts)....... 10 ¥ in. 3/16 in. 18 min. 
Change tool and set cut........... +i Sakheen . 15 eeeese : 2 min. 
Rough grooves (2).....cccscceces 10 H.f %in.x1lin. 30 min. 
Change tool and speed..........-.-. $c s0eeeee eeeeeme 2 min. 
f 4 
| ‘ 
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i ' 
I 
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ae ae oe 
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! 4 
ee” 
Guide for Entering Piston Packing in the Cylinder. 
eds Tee GUE ei rswecdsae ccs needs 25 H. Y% in. 8 min. 
Remove tool, reset and true up head .. we. eee cee eee 12 min. 
Change speed, set tool and cut..... ee oe an ee 3 min. 
Turn outside diameter............ 10 g in 3/16 in, 5 min. 
Change tool and face piston....... 10 1g in, ¥ in. 15 min. 
Remove tool and piston, clear ma- ; 
GHEE  Swedeasdsinweceieatecceces. 44° oxseesa?  ‘Susdeds 10 min. 
156 min. 


The finished turning of the head consumes 98.5 minutes, as 
is shown in the following table: 


Operation. R. P.M. Feed. Cut Time. 
Prepare machine, chuck and true 
Wi EE icécccessoeuseeeuarees Ge @0%0s08) <neteus 15 min. 
ee 600) ON CUR co 6k cccicdesccexs ca  ‘aeteuiteae acaaandeas 2 min. 
Finish turn outside diameter..... 10 1/16 in. 1/16 in. 5 min. , 
Change tool, radius edge......... 10 H. H. 2.5 min. 
Change tool, finish turning grooves 
SO RS er errr 10 1/64 in. H. 10 min. 
Change tool and speed........... Ue cr ct Me Cee 2 > min. 
Finish turning recess for nut..... 25 H. 1/16 in. 5 min. 
ak 8, ee ee 12. min. 
Change tool and speed. Set top 
WORE SOOEE cccvcanssesessseeuuse Ga) Keaeeae <“ebeamds 5 min. 






































a ee 
Wedge for Separating the Piston Rod and Crosshead. 
Bore rod fit taper..issscsscceses 33 H. ¥% in, 8 min. 
Chance tool and speed........... ee CT ee 2 min. 
Ream rod fit (standard)*......... 22 H. ¥ in. 10 min. 
Chance tool and speed........... ee nr eee ee 2 min. 
Radi. edge rod fit.............. 33 H. ¥% in. 1 min. 
Chan:« tool and speed..........-- a 2 min, 
Finis. turn outside diameter...... 10 1/16 in. 1/16 in. 3. min. 
Chan» tool and radius edge...... 10 H. 1/16 in. 2 min. 
Rem and clear machine....... me “wethdea, « taaieens 10. min. 
COE nat einai Vedieddetececknes seu eeeteieeenad ee 98.5 min 


- ‘lat reamer is used with hard wood blocks to steady it. 
't indicates feed by hand. 


It vill be noted that there are six staybolts through this head. 
It is removed from the lathe and taken to the drill press. The 
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, 
drilling and tapping of the holes requires 84 minutes. The drill 
used is not of the radial type and it is necessary to reset the 
work for each hole. This is an example of the handicap a. small 
shop is compelled to undergo, which accounts for the seemingly 
excessive time required for some of this work. The staybolts 
are threaded in a double head Acme. machine and are applied 
to the piston head, cut off and riveted over on either side. 
This operation requires 47 minutes. 

The head is now pressed on the rod and then clamped in the 
special vise shown in one of the illustrations to have the nut 
applied and drawn up. The time required for performing this 
operation is 47 minutes. It is then taken to the drill press and 
a pin hole drilled through the nut and rod, and a one-half inch 
pin applied. This takes 40 minutes. 

The total time for finishing a new piston head complete and 
applying it to the rod is thus seen to be 482.5 minutes, divided 
as follows: 


Rough turning piston head..........-cescecescccscccsecccecs 156 


min. 
eee Ce SE CN ok cece tewacdbas tacecawnamenenens 98.5 min. 
Drilling and tapping holes for staybolts.......... on died alnwadeees 84 min. 
POGETIN GEGGEND 4 i6h cbc cdendccdcteccteessucossveusuccudes 47 min, 
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Jig for Lifting Pistons and Rods, Also Used for Cylinder Heads. 


Pressing on head and applying nut.............cccccccccceece 57 min, 
ROSSae DONE OE ~OIIO -GINS 6-0 Sicddacedccensdealwousdcaaen 40 min. 
OUR ccwivsgcapeedntenteeucesacdex teste bateklacnae 482.5 min. 


PISTON PACKING RINGS. 


The packing rings are all machined to gage and are cut from 
the customary form of cylindrical casting provided with lugs on 
one end for clamping to the faceplate of the boring mill. A 
60 in. boring mill is used on this work and the time for boring, 
turning and parting the rings is 22 minutes each. The detailed 
operations are shown in the following table: 


Prepare machine, set and clamp casting.........cccccccceccccns 15 min. 
Se: COG, OUND OI 4a lo 40's cnc e dic wes décasetehencivedideenas 2 min. 
ne OU OR MORIN ocd crancd cae asad oe ledene ded aednaweres 2 min, 
CROMMD SE SEN WOOUE BOE OUR s 6 wdc casas acocativucnsiwaccurbwens 3 min, 
Bore inside and turn outside of casting...............eeeeeeees 30 min. 
CGE SUE SIU GRE NEA 6d ott de covddxcceusdueesnceuawenudes 2 min. 
Fearn. COPS OUR ir CIOEIED eo 5a ok cei cccccetasstcandacedxs 9 min. 
CGS: SU OOe NIE I ON iin 6 cco cnvedecaceractuagaesunede 4 min. 
Pant Gr SO Seat Ge OO ES. cdcinccacansncedexatcacsuenves 150 min. 
Remove base of casting and clear machine............ccecececes 8 min. 


The rings are first cut in two and then applied to the cylinder 
and the amount of lap is marked. This extra end is then cut 
off and the ends squared up with a file. The time for fitting two 
rings in this manner will be 50 minutes, which includes applying 
them to the piston head. 

For putting the piston and rod in the cylinder after the rings 
are in place, a form of finger has been designed for guiding the 
packing as the piston enters, and is shown in one of the illus- 
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trations. Four of these are used and eliminate the trouble of 
the rings striking the shoulder. 

In this connection an attachment for lifting the head into 
place has been designed. This is also shown in one of the illus- 
trations. It simply hooks in one of the packing ring slots at 
the bottom and slips over the nut and thus does not require any 
direct fastening to keep it in place. This device is also used in 
applying the front cylinder heads, a one inch hole being drilled 
in the lifter through which the casing stud enters and the head 
is held by a nut. 

The whole operation of applying the piston to the cylinder, 
connecting up the crosshead, applying the piston and rod pack- 
ing, putting up the head and casing and marking the striking 
points requires 121 minutes divided as follows: 


Ol ‘and epnly the piston to cylinder... ...4..00ccecccsessccccces 15 min. 
Apply gland and packing and couple up to crosshead............ 38 min. 
Sete Sy ERNE MONG BYE CABIIG . 56. 66:6 6:00.05 bc b be dbie bees 60 min. 
NE NING OSGi s aisle ch oe beens Bade a eGW eau e eee 8 min. 

bo Oe Eee LTE CE ee Te LT LER OEE ETL ey eee 121 min. 


30 


Miles Per Hour 


0 
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DIAGRAM FOR PISTON SPEEDS 


By L. R. POMEROY.* 


The piston speed of a locomotive is.a function of the rate of 
travel over the track, the diameter of the drivers and the length 
of the stroke, and when the travel is expressed in miles per hour 
and the other two factors in inches, the piston speed, in feet 
per minute, can be expressed by the following formula in which 
P equals piston speed; 1/7, miles per hour; S, stroke and D, 
diameter of drivers. 
56MS 

D 


r= 


While this is a simple formula for calculation, most designers 
and computers prefer to use the graphical form and the diagram 
shown herewith is arranged to give piston speeds accurately for 
train speeds between 15 and 85 miles per hour and for various 


0 


Piston Speed in Feet Per Minute. 


/800 


2000 


Diagram for Obtaining Piston Speeds for Any Given Rate of Travel When the Stroke and Diameter of Drivers Are Kncwn. 


The complete time for repairing the piston head and cross- 
head, including removal and application to the locomotive 1s thus 
seen to take 1,490 minutes, divided as follows: 


SII IIEINOR eGo sow he et mim ai yen ee ce eee 386 min. 

axing new piston rod complete. ..........cccccccnccccevccces 479 min. 
Making new piston head, complete............ccccccccccccccce 482 min. 
Making and applying two packing rings............eeeeeeeeees 22 min. 
hi ONIN | cae i's skdkc'ainds seeds e 0080 chan 66ea% 121 min. 





Total 1,490 min. 


Motor OMNiBUsES FOR Lonpon.—In order to meet the enor- 
mous increase of traffic in London, the: Metropolitan Electric 
Tramways Company has ordered 300 motor omnibuses which 
have double decks. 


strokes from 22 in. to 36 in. and driving wheel diameters from 
50 in. to 84 in. In using the diagram, it is entered from the 
left hand side on the scale of train speeds and the horizontal 
line is followed until the stroke desired is reached. A vertical 
line is then followed to the intersection of the proper diameter 
of drivers and then horizontally to the scale on the right hand 
side where the resulting piston speed can be found. Two ex 
amples, one at 80 miles per hour, 24 in. stroke and 84 in. drivers, 
and the other at 35 miles per hour, 26 in. stroke and 72 im. 
drivers are shown by the dotted lines. 

It is also possible to use the diagram for obtaining any « 
four variables when the other three are known. 


the 





* Consulting Engineer, 105 West Fortieth Street, New York. 














LARGE MIKADOS FOR THE ROCK ISLAND 


A 45 Per Cent. Increase in Tonnage With the Same 
Fuel Consumption as Compared With Consolidations. 


Fifty locomotives of the 2-8-2 type have recently been put in 
service on the Chicago, Rock Island & Pacific, and are proving 
most satisfactory from the standpoint of economy, in one case 
hauling trains of 45 per cent. greater tonnage than the consoli- 
dations previously in use, with approximately the same fuel 
consumption. Forty of these locomotives were built by the 


Baldwin Locomotive Works and ten by the American Loco- 

















These locomotives are now operating on the Iowa, Missouri, 
Kansas and El Paso divisions. On the last division between 
Herington and Pratt, Kans., a distance of 126 miles with nu- 
merous grades of 42 ft. to the mile, the Mikados are handling 
trains of 2,400 tons and burn about 10 tons of coal. 
dation locomotives having 23 in. 


Consoli- 
x 30 in. cylinders, 185 Ibs. of 
steam, and a tractive effort of 39,612 lbs., which had previously 


























motive Company. The accompanying photograph shows the been in service at this point, hauled trains of 1,650 tons and 
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Profile of the Rock Island Between Davenport, lowa, and Trenton, Mo., Where the 2-8-2 Type Locomotives Are in Service. 


Baldwin engines and the drawings are for those built by the 
American Locomotive Company. There is practically no dif- 
ference in the two designs except in the boiler, where the Bald- 
win engines have four more 24 in. tubes. This and the differ- 
ence in details effect the weights as shown below. 

In 
Erie 


general the design is similar to the engines built for the 
about a year ago.* There are two important differences 
in the design, however, one being the length of the stroke, 
which is 30 in. on the Rock Island and 32 in. on the Erie, and 


the other the smaller grate area of 63 ft. on the Rock Island 


burned the same amount of coal. The consolidation locomotives 
are not equipped with superheaters and have 336 2 in. flues, 
15 ft. 6 in. long, giving a heating surface of 2,710-sq. ft. a 
grate area of 50.2 sq. ft., firebox heating surface of 168 sq. ft., 
and a total weight of 213,000 Ibs. 

On the Missouri where the largest number of 
Mikados are now in service, they handle trains of 1,780 adjusted 
tons from Silvis (Davenport) to Eldon, Ia., and from Eldon, 
Ia., to Trenton, Mo., about 121 miles, they handle 2,200 ad- 
justed tons. In the 


division, 


same two districts consolidations handle 

















Typical Modern Freight Locomotive of the 2-8-2 Type; Rock Island Lines. 


s compared with 70 ft. on the Erie. The steam pressure .on 
ie Rock Island engine is 180 lbs., which offsets the shorter 
roke and gives these locomotives practically the same tractive 
fort as the Erie design. The smaller grate area was speci- 
ed on the basis of the experience with the Erie engines. Both 
esigns have superheaters and brick arches, the latter being 
ipported on four 3 in. water tubes. 





“See American Engineer, February, 1912, page 87. 


1,250 and 1,550 adjusted tons. Eastbound, the tonnage for the 
Mikados is 2,100 adjusted tons from Trenton to Eldon and 
1,620 adjusted tons from Eldon to Silvis; for the consolidations 
it is 1,480 and 1,140 adjusted tons, respectively. The car factor 
of this territory is 6. The grades and curvature of these two 
districts are shown in the illustrations. A study of the design 
shows that while there have been incorporated all of the im- 
provements which have proved successful in service, nothing 
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unusual was specified. The boiler is of the straight top type Outside steam pipes, which are now being almost universally 
and measures 86 in. at the front-end, and the firebox is as deep used on new superheater locomotives, are included in this de- 
and has as large a volume as it is possible to arrange. The sign. The steam distribution is controlled by 16-in. piston valves 
mud ring at the throat sheet is 25% in. below the bottom of and the Baker valve gear on the Baldwin engines. Walschaert 
the barrel, which gives ample room for the installation of the valve gear is used on those built by the American Locomotive 
brick arch tubes. The total depth of the firebox at the front Company. The cylinders are bushed, and are fitted with vacuum 
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76 
All rivets on inside of firebox ring countersunk. 


Boiler of 2-8-2 Type Locomotives for the Rock Island. 


end is 90 in. The 2% in. boiler tubes are spaced with 7-in. relief valves, as well as drifting valves. The piston rod is ex- 
bridges, and the 36 superheater flues are arranged in four hori- tended through the front cylinder head, and its crosshead is 
zontal rows in the upper part of the boiler. The dome is set carried by a self-centering guide. The Ragonnet power reverse 
well forward, being on the middle course, and is of steel plate, gear, operated by compressed air, has been applied to the forty 
flanged from one piece. Flexible staybolts to the number of built by Baldwins. The other ten have a screw reverse gear 
550 are used in the firebox. The crown and side sheets are all arranged as is shown in the elevation drawing. 
in one piece, as is also the outside wrapper sheet. The tender is of the Vanderbilt type, and carries 9,000 gal. 
Vanadium steel frames were specified. The main frames have of water and 16 tons of coal. The frames have plate steel end 
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Sections of the Firebox and Boiler of the Rock Island Mikados. 


a width of 6 in., and a depth of 7 in. over the pedestals. The sills, and the trucks have cast steel side frames and bolsters. 

mt rails are single and are cast as an extension of the main The general dimensions, weights and ratios of the Baldwin 
lames. They measure 6 in. in width and are 11 in. deep at the locomotives are given in the table below. The others differ 
© nnection of the cylinders. As a further source of strength slightly in respect to weights and heating surface. They have 
there is a rib on the bottom of the frame 2 in. in width and 4 238,000 Ibs. on drivers, 52,500 lbs. on trailer truck and 29,500 
i deep, extending the length of the cylinders. Ibs. on engine truck. This gives a total weight of 320,000 Ibs. 
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There are 234 
4,215 sq. ft., 


24% in. tubes and the total heating surface is 


of which 252 sq. ft. is in the firebox. 


General Data. 
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Profile of Part of the El Paso Division of the Rock Island. 


NI hi ail cas arb is hee RODS OANA KOE RK OES RE AAS Oe 1/16 in 
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Wheels 
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*Equivalent heating surface equals 4,264 + (1.5 X 848) = 5,536 sq. ft. 
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THE VAUCLAIN DRILL* 





BY A. C. VAUCLAIN and H. V. WILLE. 


can be no better definition of 
“rapid drilling’—the saving of time. 
The fact that a drill will cut at some phenomenal speed, or will 
consume such and such an amount of power means nothing so 
far as productive capacity is concerned. The object in view is 
the removal of chips. 

The productive possibilities of any metal-cutting tool are lim- 
ited by its stress and heat resisting capacities. The temperature 
at which it will continue to operate successfully depends on the 
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Splitting Action Illustrated by Means of a Wire in a Vise. 


Speaking generally, there 


economical drilling than 
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excellence of material and manufacture, but the rapidity of heat 
generation and the stresses set up in the tool depend on the 
design of the tool and the selection of feeds and speeds. 

With a excellence of material and manufacture, the 
strength of the tool must depend on the extent and disposition 
of the section. The size of the drill is necessarily limited by 
the size of the hole to be drilled. The section of the drill has a 
lesser area than that of the hole, since space must be provided 
for the discharge of chips from the hole. The design of the 
drill should therefore be that which will give it the maximum 
of strength and strength conservation. 

Cutting stress is practically independent of the cutting speed, 
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Construction of the Commonly Used Types of Twist and Flat Drills. 


and, with a given feed, is proportional to the lip angle of the 
cutting edge. The cutting stress does not increase as rapidly as 
the feed. The rapidity with which cutting heat is generated de- 
pends on the cutting speed, the depth of feed and the lip angle 
of the cutting edge. 

Since both the stress and heat are influenced by the keenness 
of the cutting edge, it is desirable that the lip angle be as small 
as possible. But it must be blunt enough to carry off the at 
and to support the chip pressure, which falls more or less back 
of the actual cutting edge, according to the depth of feed. Since 





*To be presented before the American Society of Mechanical Engin rs 
at the December meeting. Published in the October issue of its Proceedi’ ss. 
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the chip is torn, not cut from the work, rupture between work 
and chip precedes the actual cutting edge. The heavier the feed, 
the farther back from the cutting edge will its pressure fall on 
the tool. 

Under ideal conditions, the torsional capacity of the drill 
should be its limit of cutting strength. This does not obtain in 
the present commonly used types of drill, and they break down 
very considerably below their torsional strength. Why this is 
so will be explained later in detail. 

The feed remaining constant, the horse power consumption will 
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Diagrammatic Illustration of the Principle of Design of the 
Vauclain Drill. 

















be proportional to the speed. This is true both of the power 
consumed by the machine and that consumed in cutting. The 
speed remaining constant, the power consumed in cutting does 
not increase as rapidly as the feed and the power consumed by 
the machine remains constant for all feeds. 

From this, it will be seen that the most economical method of 
chip production is by giving preference to the feeds rather than 
the speeds. Power, time and drills will be saved thereby. 

The section scheme of drills now commonly used is shown in 


one of the illustrations. While there are many modifications of 























Bar Ground to Form a Drill and then Twisted. 


these, they suffice to illustrate the common characteristic, which 
is that the cutting edges A and B pass to one side of the axis of 
motion of the drill instead of through the axis. In this respect 
there is no difference between the flat and twist drills. It will be 
seen that in this scheme the drill has four distinct edges, A, B, 
‘and D, and that the usual name given to it of “two-lip” drill 

not correctly applied. 

It is customary for the included angle E to be of 118 deg., and 
le cutting edges C and D therefore have an unfavorable lip 
ngle. These edges constitute what is commonly called the 
chisel point, and their cutting resistance is very great. The cut- 
ting edges A and B cut more freely than the cutting edges C 
nd D and a tendency to longitudinal fracture of the drill is set 
up thereby. This is the cause of the splitting of drills. In ex- 
lanation of this splitting tendency, one of the illustrations rep- 
esents a section of brittle wire | held in vise jaws 8. If 
sufficient pressure is applied, as indicated by the arrows X and 
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Y, the wire will break at R and S, due to the resistance of the 
vise and to the forces X and Y tending to revolve it about its 
axis. 

Those portions of the wire not within the vise jaws represent, 
in the drill, the cutting edges A and B, and are free cutting, 
due to their favorable lip angle. That portion of the wire held 
within the jaws represents the cutting edges C and D, or the 
chisel point, imbedded in the work and having to overcome a 
high cutting resistance due to the unfavorable cutting lip angle 
of these edges. Under very heavy feeds, these two edges tend 
to stand still, while edges A and B continue to cut, with the re- 
sult that the drill is fractured in a manner similar to the breaking 
of the wire. In the drill the width of the vise jaws becomes in- 
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Successive Sections Showing the Development of the Vauclain Drill. 


finitesimal and the fractures R and S coincide and constitute the 
longitudinal splitting of the drill. 

In the commonly used types of drills there are but two meth- 
ods of reducing the chisel point, viz.: by thinning the drill at 
its center, or by pointing. By the former method the resistance 
to longitudinal splitting becomes lowered, and by the latter 
method the cutting edges lose their support at and near the cen- 
ter of the drill. 

By the foregoing it will be seen that the feed possibilities of 


the ordinary types of drills are not very great. Either the drill 








Circle A=circumference of drill. Diameter of circles B and C==3/16 
diameter of drill. S—3/32 of diameter of drill. =3/16 of diameter of 
drill. XY=indicates cutting edges. 


Diagram Showing the Exact Shape of the Vauclain Drill. 


will split or its cutting edges will break under heavy feeds, long 
before its torsional capacity is reached. 

The Vauclain drill is a “heavy feed” drill adapted to the most 
economical method of metal cutting and of great strength, due 
to its design. In order better to describe the drill, the section 
scheme will first be explained diagrammatically and the de- 
velopment of the actual section will then be illustrated. The 
first view shows a bar comprising two flat bars overlapping 
and integrally connected, as indicated. By beveling, as shown 
at O and P, in the next view, the edges A and B are made to 
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ORDINARY TYPES OF DRILLS. 




















Kind Feed Speed Inches Holes Total | Comp Cc diti See 
Test of pr |p. per Drilled Inches to of Drill Note 
Drill Rev. wi Min. Drilled Test After Test 
1 | Regular | 0 009 300 2 70 1 3.875 6 O. K. 
2 | Regular | 0.0145 | 300 4 35 1 3.875 7 O. K. 
3 | Regular | 0 020 300 6.00 1 3.875 8 O. K. A 
4 | Regular | 0 030 300 9.00 1 3.875 9 x. 
5 | Regular | 0 050 300 | 15.00 0 0:-— 10 Broke—see note 
6 | Vauclain | 0.009 300 2.70 1 3.875 1 O. K. 
7 | Vauclain | 0.0145 | 300 4 35 1 3.875 2 oO. K. 
8 | Vauclain | 0 020 300 6 00 1 3.875 3 oO. K. B 
9 | Vauclain |; 0 030 300 9 00 1 3.875 + oO. K. 
10 | Vauclain | 0 050 300 15.00 1 3.875 5 O. K.—see note 
11 | Regular | 0.009 170 1 53 1 3.875 16 O. K. 
12 | Regular | 0 0145 | 170 2.465 1 3.875 17 O. K. 
13 | Regular | 0.020 170 3.40 1 3.875 18 O. K. Cc 
14 | Regular j 0 030 170 5.10 1 3.875 19 O. K. 
15 | Regular | 0 050 170 8.50 | see note} 1.000 | 20 note | Broke—see note 
16 | Vauclain | 0.009 170 1 53 1 3.875 1t O. K. 
17 | Vauclain | 0 145 170 2 465 1 3.875 12 O. K. 
18 | Vauclain | 0 020 170 3 40 1 3.875 13 O. K. D 
19 | Vauclain | 0 030 170 5 10 1 3.875 14 O. K. 
20 | Vauclain | 0 050 170 8 50 1 3.875 15 O. K.—see note 
21 Regular | 0 009 170 1.53 1 3.875 26 O. K. 
22 | Regular | 0 145 170 2.465 1 3.875 27 O. K. 
23 | Regular | 0 020 170 3.40 1 3 875 28 O. K. E 
24 | Regular | 0 030 170 5.10 ss 3 875 29 Broke emerging 
25 | Regular | 0.050 170 8.50 om harry 30-31-32 | iw we wee 
26 | Vauclain | 0.009 170 1.53 1 21 O. K. 
27 | Vauclain | 0.0145 | 170 2.465 1 22 oO. K. 
28 | Vauclain | 0 020 170 3 40 1 23 O. K. 
29 | Vauclain | 0 030 170 5.10 1 see 24 O. K. F 
30 | Vauclain | 0.050 170 8.50 1 note 25 O. K. 
31 | Vauclain | 0.050 208 | 10.40 1 25 O. K. 
32 | Vauclain | 0.050 245 | 12.25 | see note| Jj 1.000 25 Broke—see note 



































A. Drill broke after point had penetrated to % in. diameter, broke into many pieces; split 
Torque is practically proportional to the square of the diameter, hence, since A broke when point 
had penetrated to only % in. diameter, B showed 170 per cent the strength of A. 

B. Drill was permitted to emerge from avork without knocking out feed; a slight crack in one 
cutting edge developed after drilling at rate of 15 in. per min. and emerging. 

C. Drill broke into many pieces after penetrating 1 in. in last hole. Drilling at rate of 8.50 
in. per min. split. 

D. Since no. heavier feeds were obtainable in the machine this drill was afterward run at 
208 r.p.m. and 0.050 feed and broke only when emerging from bottom of hole; drilling at rate of 
10.40 in. per min. and emerging. Taking into consideration that D emerged and C did not, the 
difference in strength is much greater than that indicated by the difference in inches per minute. 

F In order to get an actual comparison with C which broke at 1 inch penetration, this drill 
was not allowed to emerge from the work. It broke drilling at rate of 12.25 in. per min.; after 
penetrating 1 in. Drill broke torsionally and did not split. 








TABLE II—ENDURANCE TESTS OF VAUCLAIN AND ORDINARY 
TYPES OF DRILLS. 











Kind Feed Speed Inches Holes Total | Compare Condition Gen 
Test of pr |p per | prilled Inches to of Drill Note 
Drill Rev ‘P-™) Min. “ Drilled Test After Test - 

33 | Regular | 0.009 | 300 | 2.70 42 162.75 34 Cutting edges worn \ A 
34 | Vauclain | 0.020 | 208 | 4.16 42 162.75 33 Cutting edges worn 

35 | Regular | 0.020 | 300 6.00 21 81 37 36 Cuttingedgesburned |—B 
36 | Vauclain | 0.030 | 208 | 6.24 21 81 37 35 Cutting edges O.K. 

37 | Regular | 0.020 | 300 6.00 6 23 25} 38-39 | Badly burned 

38 | Vauclain | 0 030 | 208 | 6.24 26 105 75 37 Cutting edges O.K c 
39 | Vauclain | 0 030 | 208 | 6.24 35 135.12 37 See note D 
40 | Vauclain | 0.0145) 208 | 3.02 20 ae 41 O. K. 

41 | Regular | 0.009 | 208 1.87 20 — 40 O. K. 

42 | Regular | 0 009 | 300 2.70 ll — 43 O. K. 

43 | Vauclain | 0 0145) 245 3 55 11 ce 42 0. K 

44 | Regular | 0.009 | 300 2 70 10 i 45 0. K 

45 | Vauclain | 0.0145) 245 3 55 10 ee 44 0. K 

46 | Vauclain | 0.020 | 245 4.90 5 ince 47 O. K. 

47 | Regular | 0 0145) 245 3 55 5 ca 46 O. K. 

48 | Regular | 0.0145) 300 4 35 49-52 O. K. 

49 | Vauclain | 0.020 | 300 | 6.00 48 O. K. 

50 ; Regular | 0.020 | 300 6.00 25 51 Burned corners B 
51 | Vauclain | 0:020 | 300 6 00 on 50 Burned corners E 
52 | Vauclain | 0 020 | 300 | 6 00 10 7 48 0. K,. 



































Cutting edges of Vauclain drill less worn than regular drill. 

Chisel point also burned. 

Broke in 26th hole by running into another hole. 

Spindle of machine ran hot, causing ‘‘jumping” of speed, and cutting edges; broken by 
resulting shocks. Drill at one period stood still, but did not fracture except at cutting edges. 

E Point O. K. 
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TABLE I—COMPARISONS OF STRENGTH OF VAUCLAIN AND 
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meet at the axis of the bar. Since these beveled surfaces are 
at an angle with the axis the integral connection between the 
two flat bars remains unbroken. 

The next two views indicate how the end of the bar would 
appear when ground to form a drill and how it would appear 
if twisted. Following this the first of the four end views gives 
the section of the bar in its original form. Introducing fillets 
at R and S gives the form shown in b and removing the corners 
W and V modifies it as in c. In d, by adding areas X and Y 
to the section, its torsional value is increased and the exact sec- 
tion profile of the drill is shown in the following illustration. 
Tests have been made for the purpose of comparing the or- 


TABLE III—COMPARATIVE TESTS OF ORDINARY AND VAU- 
CLAIN DRLLS. 











‘ Feed Speed, In. H.P Per C 
T ar Cent 
um Kind per Rev R.P.M. | per Min. | Expended | Saving 
53 Regular 0.00599 300 1 797 10 86 . 
of Regular 0.02 87 1.74 10.30 : 
55 Vauclain 0.02 87 1.74 5.03 51.2 
56 Vauclain 0 00599 300 1 797 473 56.4 


























dinary and the Vauclain types of drills. In order to secure 
uniform conditions care was taken that the different drills tested 
should be alike in quality of driil steel, heat treatment and tem- 
pering. The material drilled was a tough forging grade of steel 
of about 0.45 carbon. Tables 1, 2 and 3 show the horse power 
saved by giving the preference to the feeds, also the relative 
strength and endurance of the ordinary and the Vauclain types 
of drills. The size of drill used in all tests was 1 9/64 in. By 
examination of these diagrams it will be seen that the chisel 
point is eliminated without central thinning of the drill and 
without weakening the cutting edges. 


STEEL GuipEs.—J. J. Conolly, superintendent of motive power 
of the Duluth, South Shore & Atlantic, had a number of eight- 
wheel locomotives, fitted with the ordinary form of four-bar 
guides, made of wrought iron, case hardened, that gave a great 
deal of trouble by springing and breaking. This was remedied, 
and quite inexpensively, by substituting steel. The material was 
obtained from old driver tires. Before removing the tires from 
the centers they were turned off, leaving the flange as a rib, and 
were then cut to the proper width with a cutting-off tool, a ring 
of metal being cut from the outer face of the tire. This done, 
the tire was removed and cut to proper lengths, which were 
then straightened in the blacksmith shop. The wearing surface 
was then planed smooth and straight, the ends drilled and the 
guide applied. This not only makes a guide that does not break, 
but one that is stiffer and wears better than that first applied 
by the builders. 


Back PrEsSURE IN Locomotives.—Locomotives have been built 
and are in service with steam passages of such dimensions or 
design that the back pressure can never be minimized as much 
as it should by any front end arrangement. Again, there arc 
valve gears in use which do not permit of sufficient variation in 
the steam distribution, particularly in the four-cylinder type o! 
compound engine, to properly relieve the back pressure. In my 
opinion these features should first be corrected; then the draft- 
ing arrangements in the front end are a matter of detail or of 
secondary importance, for it must be clear to all who have given 
the subject any thought, that where defects exist in either of the 
features I have just mentioned, very little, if any, benefit can 
be derived from front end adjustments, for if back pressure is 
caused by defective steam passages or valve gears it will exist 
regardless of the degree of refinement that may be obtained in 
front end adjustments—W. E. Symons at the Railway Fue! 
Association Convention. 


















PROBLEM OF ELECTRIC LOCOMOTIVE DESIGN 


A Discussion and Brief Description of the Various 
Types Now In Service in This Country and Abroad 


BY N. W. STORER, 
General Engineer, Westinghouse Electric & Manufacturing Company, East Pittsburgh, Pa. 


It has been said that the delivery of transportation is the 
business of all railways. 
this work is one of the, if not the most, important elements 
that combine to produce this output. 
locomotive was without a rival. It had a complete monopoly 
of the business and like some other monopolies it lacked the 
incentive of competition. Since the electric locomotive entered 
the field, however, there appears to have been a great awaken- 
ing among steam locomotive designers which has undoubtedly 


The source of the power required for 


For many years the steam 


to the best advantage, for a large amount of money would 
have to be spent unnecessarily. The subject should be studied 
with the greatest care, the best system determined, and electri- 
fication adopted where there will be a distinct economic advan- 


tage. 
PROBLEM OF ELECTRIC LOCOMOTIVE DESIGN. 
The manufacturing companies have done a_ tremendous 


amount of work in developing the various systems of electrifi- 


cation and the design cf electric locomotives. It has been 
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Electric Locomotive with Side Rods and Scotch Yokes. 


delayed all electrification of railways and possibly has prevented 
for many years at least the electrification of most of them. 
The improvements in the steam locomotive have led to the 
production of the enormous units that are now standard. ‘These 
great machines have produced such excellent results that the 
electric locomotive has no longer such comparative advantages 
as were apparent even ten years ago, and while I believe that 
the electrification of a large part of our railways is certain to be 
accomplished at some time I also believe that the improvement 
in steam locomotives has removed the crying necessity for it, 
except in special instances. 

The railways should not be pushed into terminal electrifica- 
tion by legislation before they are ready to handle the problem 





* Abstract of a paper presented at the convention of the Association of 
Railway Electrical Engineers, Chicago, October 24, 1912. 
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found especially that the low center of gravity on the electric 
locomotive of the type which was early proposed, instead of 
being an advantage, was a decided disadvantage, and it has been 
recognized for many years that one of the greatest problems, 
if not the greatest, in the electric locomotive is the transmission 
of the torque of the motor to the driving wheels. There have 
been a great many combinations proposed, and quite a large 
number of different types have been built and are now in opera- 
tion, but there are very few transmission systems that are ab- 
solutely satisfactory from all points of view. In this respect, 
as in most others, every design is a compromise of the con- 
flicting elements not simply in the locomotive itself, but on the 
roadbed and in the shop as well. 

The necessity for a careful study by the manufacturers of 
the entire problem of railroading, if the best type of locomotive 








Seder 


570 


AMERICAN 


is to be produced, is fully recognized by them. The designers 
of electric locomotives and the people who are to furnish the 
apparatus for electrifying railroads must come into closest touch 
with the operating officers of the roads, who should give them 
the benefit of their experience. No suggestion can be made that 
is too small to receive consideration. In the last analysis all 
must agree that the best locomotive is the one that will deliver 
the transportation required of it with the lowest sum total of 
expense. This, of course, not only includes the first cost, and 
the cost of maintenance and depreciation of the locomotive it- 
self, but the first cost and cost of maintenance, depreciation and 
operation of the entire installation, as well as the cost of power 
at the locomotive and the cost of upkeep of the roadbed. It is 
because there is so little definite and reliable information on all 
these various subjects that there are so many different opinions 
concerning the systems of electrification and the proper design 
of locomotives. 

The standard type of single reduction geared street car motor 
has been eminently satisfactory for street car service, but the 
difficulties connected with it have increased enormously as 
speeds and the power of motors have increased, until today it 
is generally believed to be poor practice to gear locomotives 
directly to the axle except for slow speed work. Several reasons 
have contributed to this belief: First, the spur gears are sub- 
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tothe track. There are several general types of such locomotives: 
First, those with motor armatures mounted rigidly on the driv- 
ing axle, known as the New York Central type. 
with motors mounted on a quill surrounding the axle, which is 
the type of the original New York, New Haven & Hartford 
passenger locomotives. 
rounding the axles, and connected to the wheels through long 
helical springs, which is the latest type of locomotive of the 
New Haven and some others. 
cab and driving through a jack shaft and a system of parallel 
rods such as are in use on the Pennsylvania Railroad. Fifth, 
motors 
drivers through a Scotch yoke. 
motive is of this type. 
by some combination of gears and side rods. 
used in the Loetschberg tunnel, Switzerland, and on the Midi 


Second, those 


Third, the motor geared to a quill sur- 


Fourth, motors mounted in the 


mounted low between frames and connected to the 
The Italian three-phase loco- 
Sixth, motors connected to the wheels 


That is the type 


Railway in France. 

The first type has the disadvantage of a low center of grav- 
ity, but is a machine that is ideal in its simplicity in many re- 
spects. It has not been very successful for high speed work on 
account of its nosing tendency, which requires that the adjust- 
ments be kept in perfect order to reduce it to a minimum. The 
center of gravity of this type is about 44 in. above the rail. 

The second type mentioned, that having the motor mounted 























Running Gear of New Haven Electric Locomotive with Four Motors for Each Axle. 





jected to severe punishment when run at high speeds when rig- 
idly connecting so much inertia in the wheels and the arma- 
tures, and to still greater punishment from shocks due to the 
roadbed. It has also been found that the pinions on the motor 
pushing downward on the gears are subject to much more severe 
treatment than when the motor pinion is pushing upward. 
Second; the dead weight of the motor is on the axle and its 
low center of gravity will cause serious injury to the track 
when operating at high speeds. There will also be a heavy side 
thrust of the wheel flange against the rail on curves and where 
the locomotive has a tendency to nose. Although steam loco- 
motives have this same nosing tendency they do not injure the 
track because the mass or center of gravity is so high above it. 
This same feature should be sought for in the electric loco- 
motive. Chiefly for these reasons the speed of most locomotives 
having heavy motors geared directly to the axles is limited to 
about 30 m. p. h. This type of locomotive, however, is com- 
paratively simple and it is cheap and easy to maintain. 


TRANSMISSION OF POWER IN ELECTRIC LOCOMOTIVES. 


The big question is how to connect the motors with the driv- 
ing wheels so as to provide a high speed locomotive that will have 
a reasonable cost of maintenance, and at the same time be a good 
riding machine; that is, one that will do the least possible damage 





on a quill surrounding the axles and connected to it through 
springs, is open to some of the same objections as the first type. 
This also has low center of gravity, although it is considerably 
higher than the first type, but all the weight is spring supported 
so that the track does not get the direct blow. The original 
New Haven locomotive nosed quite badly at high speeds, but by 
the addition of an idle axle at each end of the locomotive and 
a toothed cam-centering device between the cab and the trucks, 
this was entirely cured. The cam is arranged so that when the 
truck moves sidewise it must lift the cab, which tends to throw 
it back to the central position. The locomotives now have no 
tendency to nose even at speeds up to 75 and 80 m. p. h., where 
formerly they nosed badly at 50 and 60 m. p. h. However, even 
with the motors carried by springs, the track is liable to more 
or less damage unless it is kept in good condition. Every elec- 
tric locomotive which goes to the New Haven must have no 
dead weight on the axles, as it is believed that any dead weight 
on the axle aside from the wheels and axles themselves is un- 
necessary and extremely detrimental to the track. Therefore, 
the motors are mounted on the quill with springs as described. 

In the third type the motors are mounted above the axle 
and drive gears mounted on the quills. This type is used on 
the latest New Haven electric locomotive,* which has the same 





*See American Engineer, July, 1912, page 363. 
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wheel arrangement as the original New Haven type. This loco- 
motive has a high center of gravity and the quills are so spaced 
that they have a total play of 3 in. about the axle, 1%4 in. above 
and below, which allows for imperfections in the track. These 
engines ride very smoothly. They have been in service on the 
New Haven and in the Hoosac tunnel on the Boston & Maine, 
and forty more are now under construction for the New Haven. 
This type has been built both with a single motor per axle and 
with twin motors of the same total capacity per axle. After 
building a number of the former, whose motors were so large 
as to require double gears, it was found that the same output 
could be obtained with less weight and less cost by substituting 
two motors for the one large one. This arrangement is illus- 
trated herewith, and has the following advantages: First, 
only one gear is required, as both motors drive through the 
same gear. Second, the two motors are lighter and easier 
to handle and cheaper to maintain than the large one. There 
is no more chance for damage in the small motors than 
there is in the big ones, as they have practically the same 
number of coils in the motor and the same number of con- 
nections and commutator bars and brushes and brush hold- 
ers as the big motors; and the small motors are much easier to 
repair and handle. Third, the motors in this case are inter- 
changeable, with the exception of the field castings, with the 
motors which are used on the New Haven multiple unit motor 
cars. Fourth, two motors being connected permanently in series 
gives in effect one motor of double voltage, and consequently 
half current. This reduces the carrying requirements of cables 
and switches to one-half, and thus makes a substantial saving 
in the cost of control equipment. While these locomotives are 
now built for single phase operation, they would have prac- 
tically the same advantages on direct current. The twin motor 
scheme adapts itself well to high voltage d. c. operation. 

The fourth type of locomotive, that with the motors mounted 
high up in the cab and connected to drive wheels through cranks, 
parallel rods and jack shaft, is the type adopted by the Pennsyl- 
vania Railroad? for the New York terminal. They have a very 
high center of gravity and although the weight on the driving 
axle is about 56,000 lbs., and consequently requires stiff springs, 
the locomotive has riding qualities corresponding to the best steam 
locomotive. There is no tendency to nosing and no bad effects 
on the track. These locomotives are the most powerful electric 
locomotives ever built, and have shown themselves to be reliable, 
having a record for the first year, with 33 locomotives in serv- 
ice, of but 13 train minutes delay chargeable to the locomotives. 
They have a guaranteed tractive effort of 60,000 Ibs. and have 
actually developed over 75,000 lbs. at the drawbar. This corre- 
sponds to a crank pin pressure of over 100,000 lbs. Of course, 
the normal pressure on crank pins is not nearly so high, but it 
is sufficient to impose strains on the jack shaft bearings that are 
very hard to hold. The locomotives will haul a train weighing 
as much as eight hundred tons up a 2 per cent. grade. The main 
rods are set at an angle of 45 deg., which is much to be pre- 
ferred to the vertical motor rods adopted for the first locomo- 
tive built for the German State Railways. These were practi- 
cally failures and it is understood that future locomotives will 
have motor rods arranged similarly to those of the Pennsylvania. 
It has been found that locomotives of this type require very care- 
ful adjustment to maintain the shafts parallel and properly 
centered and quartered. 

The use of side rods on an electric locomotive introduces some 
different problems from those found in the steam locomotive. 
As there are no reciprocating parts such as piston rods, the 
parts are susceptible to perfect balance which is usually impos- 
sible in the steam locomotive. The rods must be very much 
larger than for a corresponding steam locomotive because the 

ntire power has to be transmitted through one set of pins and 
‘ods at certain points in the revolution while the steam engine 





+See American Engineer, December, 1909, rage 490. 
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transmits the power from only one cylinder. The steam engine 
has another advantage in that the main rods on the two sides 
are connected to loose ends, while the rods on the two sides of 
the electric are connected to opposite ends of the motor shaft as 
well as the jack shaft, which introduces a great many chances 
for inaccurate workmanship in quartering and tramming and 
consequent knocking in the pins and bearings. 

The fifth type of locomotive, that employing the Scotch yoke 
for transmitting the power from the motors to the driving axles, 
has been used exclusively for the three phase locomotives on the 
Italian state railways. The first ones have been in service some 
10 or 12 years on the Valtellini line and have given excellent re- 
sults. The later ones, some 35 in number, which are shown in 
one of the accompanying photographs, have been used about 
two years on the Giovi line near Genoa. These machines have 
some excellent qualities, light weight, powerful motors, and 
motor weight entirely spring supported. They have, however, 
been used only in slow and moderate speed service, so their 
performance at high speeds remains to be shown. These loco- 
motives also require very accurate adjustment although not so 
close as the one with side rods and jack shafts, as the Scotch 
yoke drives one axle through a sliding block and the others 
through parallel rods connected to the yoke by knuckle pins. 
Spherical crank and knuckle pins are largely used with this type 
of drive. 

The sixth and last type mentioned drives the locomotives 
through a combination of gears and side rods, or gears and 
Scotch yokes. A number of such locomotives have been built, 
the most notable being the one for the Loetschberg Tunnel 
in Switzerland and the one for the Midi Railway in France. 
The former has two 1,000 h. p. motors each connected by a 
helical tooth gear to a jack shaft, which is slightly above the 
driving axles, and thence by parallel rods to three pairs of 
driving wheels. Although the motor speed is extremely high, the 
gears operate practically noiselessly and with high efficiency. The 
duty on the jack shaft bearings is much easier than when side 
rods only are used, since the reciprocating pressures are practi- 
cally all in a horizontal direction, and can therefore be cared for 
much more easily. Either of these types has a fairly high cen- 
ter of gravity. While either locomotive is subject to criticism 
for having both gears and side rods, it must be admitted that the 
arrangements for both are such as to give the best results. The 
jack shafts for side rod drive should be located in the same hor- 
izontal plane as the driving axles, consequently the problems con- 
nected with tramming and quartering, and with bearings would be 
reduced to a minimum. In some respects, this design is superior 
to either straight geared (gears on axles) or straight side rod 
types, and it is probable that a great many locomotives with 
gears and side rods will be built. The twin motors may be used 
here, thus reducing the gears to the lowest number or the 
smallest width of face. 


SHIPMENTS OF IRON OrE.—The total shipments of iron ore on 
Lake Superior was 36,338,382 tons to October 1, as against 24,- 
837,137 tons to the same time of last year, which is an increase of 
11,501,245 tons. 


INSULATING STEEL PASSENGER Cars.—“I believe the difficulties 
of insulating steel passenger cars could be overcome by plac- 
ing a strip of non-conductive material between the side post and 
inside finish and by eliminating the air space entirely. Vegetable 
fibre, filling the entire space, could be used to great advantage 
especially if this insulation could be manufactured so as to have 
a sponge-like appearance, thus dividing the space into millions 
of small and closed air cells. Such insulation would be cheap 
and effective and there would be no danger of fire as it is 
enclosed by fireproof materials. I am sure such a car could also 
be heated in the same way as our wooden coaches, and the 
efficiency in both cases would be practically the same.”—A. 
Stotkowits before the Canadian Railway Club. 
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ENGINE HOUSE SUPERVISION 


BY A. C. LOUDON. 





Ask almost any engine house foreman and he will tell you 
that he has so much to look after that he hardly knows where 
to begin; in fact, he is overloaded and much overloaded with 
work. The majority of engine house forces have not enough 
supervision, although this is not so much the case with large en- 
gine houses as those located at moderate size terminals. The 
more important engine houses require large appropriations for 
pay rolls and it is easier to work in an extra man or two than 
with a smaller one. 

Take the case of a 20-stall engine house located in an eastern 
state and handling an average of 25 engines daily with a maxi- 
mum of about 40 during the busiest season. The entire staff, 
including laborers and coal men, consists of 35 men and one 
foreman only. The practice followed is a common one. The 
foreman is on duty during the day and turns the work over at 
night to a hostler, who does not even have authority over the 
skilled labor. The results in such cases are almost always unsatis- 
factory. The foreman is waked during the night four or five times 
a week to settle questions that arise and concerning which the 
hostler and machinists will not accept responsibilty. After a 
few such night trips to the engine house he becomes worn out, 
his brain will not work properly, and he makes mistakes which 
result in engine delays, overtime and other unnecessary ex- 
penses. He is called to account for it, and all too frequently 
is discharged when he is not at fault and has not had a fair 
show, because he was overworked. 

On the other hand if the foreman’s rest is not disturbed, al- 
most as much trouble results from blunders made by the ir- 
responsible hostler. Lack of tact in dealing with the transpor- 
tation officers is frequent in such cases, requiring long and in- 
volved explanations and apologies by the foreman. Blunders 
are made in holding engines for repairs that are trivial, or in 
letting engines go when they should be held, with engine fail- 
ures resulting; and in calling enginemen out of their turn, re- 
sulting in the payment of “run arounds.” 

In the particular house under consideration there are two 
different hostlers with very different temperaments on night 
duty alternate weeks, and both these conditions prevail to a con- 
siderable extent. One man will accept no responsibilty and 
sends for the foreman in every case, while the other is anxious 
for authority and takes every opportunity to grasp it. The re- 
sult is that between settling questions for one man at night 
and getting the other out of trouble during the day, in addition 
to his daily responsibility, the foreman soon becomes almost 
a physical wreck and escapes complete break-down only by 
taking a vacation. 

The\question may be asked, why are not one or the other, or 
both of the men discharged? The answer is simply that it is 
impossible to get a man capable of properly handling an engine 
house at night on twelve-hour shifts for $60 or less a month; 
and further, the education and training of the average hostler 
is not such as to fit him for such a position. No better men 
are available if these two are discharged and no more money 
can be obtained for better salaries. In fact the foreman’s sal- 
ary is only $1,000 per year. 

That such a condition is undesirable will be generally admit- 
ted, but it can be remedied. First, give the foreman a reason- 
able salary. Without casting any slur on the many excellent 
men who have “made good” under prevailing conditions, it is 
nevertheless a fact that there are annually lost to the railways 
many men who would make good officers, and this mainly be- 
cause of the low salaries paid. If a foreman be given a reason- 
able salary he will be more contented and much more willing 
to give the best of his powers to the solution of the problems 
before him. 

Next, give him reasonable hours so that he can get his rest 
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and keep himself physically fit to perform his work at all times. 
To accomplish this it will be necessary that he have a com- 
petent, well-paid night foreman to whom he can hand over 
responsibility at the end of the day. The night foreman should 
receive a salary reasonably near to that of the foreman and 
should stand in line for promotion to the foreman’s position. 
It will help in his training to have him occasionally change off 
with the foreman, the latter taking the night shift. At such 
times each man should assume the full duties of the position 
he is at the time filling. This will familiarize the night man 
with the general office work, the handling of correspondence 
and the ordering of material. In case the foreman has had 
little or no night experience, as is frequently true, the change 
will familiarize him with what the night man has to contend 
with. The very fact that the night work has to be carried on 
in the dark makes it more difficult. 

There should also be a competent “charge hand,” or shop fore- 
man, in direct charge of the men in the engine house. This man 
should have no work but the supervision of repairs, and if 
necessary should have gang foremen under him. The hostler 
can then handle the ash pit men and cleaners, and if the force 
is not too large, the coal men. The shop foreman should 
periodically change with the night foreman, and thus become 
familiar with his duties, while the latter, by coming back to the 
position of shop foreman, temporarily, will be prevented from 
becoming rusty on engine repair methods. 

Another consideration in the case of the foreman is his clerk. 
Can anyone consistently claim that $50 a month is a reason- 
able salary for a clerk in an engine house office? The num- 
ber of reports required from engine house foremen is legion, 
and it is continually increasing. The necessity and use of 
some of these reports may properly be held in question, but 
at the same time they are required by the master mechanic's 
office. Furthermore, they are required on specified dates, and 
if they are not in the office of the higher officer on those dates 
his chief clerk immediately begins to make life a burden for 
the engine house foreman and his clerk. It requires a man of 
intelligence to handle engine house office work and a sufficient 
salary should be allowed to attract a good class of men. 

The burden of hand-written correspondence should also be 
taken off both foreman and clerk and a stenographer supplied, 
who could also act as an assistant clerk. Moreover, the stenog- 
rapher should not be required to furnish his own typewriter, 
and he should be paid enough salary to insure getting a man 
who has at least a speaking acquaintance with the English 
language. The clerk will then be able to give proper attention 
to his reports, to develop methods and make suggestions for 
eliminating, combining or otherwise shortening them, and to 
work in close conjunction with the foreman in the matter of 
the efficient ordering and handling of material. 

It is a good plan to periodically hold “get together” meet- 
ings of all the foremen, including the clerk. The discussions 
may cover anything coming up in the course of handling the 
engine house and will tend to encourage what is absolutely es- 
sential for the efficient working 
operation. 

To apply these methods to the engine house under consider- 
ation would mean a direct increase in the monthly pay roll of 
at. least $300. and consequently an increase in the cost per en- 
gine handled. On the other hand it is believed that the re- 
sultant economies would: far more than offset this increase. 
The men would have direct supervision at all times and would 
not be required to waste time looking for the foreman to settle 
questions arising in the course of their work. By the closer 
supervision a rearrangement of the assignment of work could 
be made which would combine some duties and thus reduce 
the number of men required. It would reduce the number of 
engine delays and the number of engine failures, and, as a re- 
sult of these, the number of train delays. It is impossible to 


of any engine house—co- 
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express such savings in figures. It would also tend to bring 
about much better relations with the transportation officers. 

It would result in a much more efficient handling of mate- 
rial with a corresponding saving, and in the foremen being able 
to spend a portion of their time in developing labor and time 
saving kinks. The combined savings, if they could be expressed 
in money, would undoubtedly show a figure many times greater 
than the cost of the increased salaries. 

There is, however, too much attention given in many cases to 
the cost per engine handled. Many motive power officers fix a 
flat rate per engine for all engine houses regardless of size 
and conditions. There are then two previously set quantities 
to deal with—the appropriation and the rate per engine. Con- 
sequently, if the engine despatch is too small to bring out the 
required unit cost, the foreman sees a call to the carpet com- 
ing his way and resorts to the easiest way, under the circum- 
stances, of avoiding it—padding the engine despatch report. 
Undoubtedly a low unit cost is desirable and even essential, 
but fictitious figures should not be allowed, nor a low unit cost 
obtained, by poorly maintained power with its resultant de- 
moralizing effects. Encourage engine house foremen to show 
their actual unit cost and give them more assistants to reduce 
the unit cost in an all-around efficient manner. 


CAR SHOP KINKS 


BY ALBERT W. HOLBROOK, 
Draftsman, Boston & Maine, East Fitchburg, Mass. 
ADJUSTABLE CLAMP. 
The adjustable clamp shown in Fig. 1 is very serviceable in 
the car department carpenter shop for door, panel and sash 


work. It is made up of a wooden beam with a series of holes 
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Fig. 1—Adjustable Sash Clamp. 


so that the rear jaw or head may be adjusted. It is mounted 
on two legs, the front one having a cross piece at the bottom 
to give the necessary stability. 
the regular vise screw. 


The front head is provided with 
WOOD BITS. 


A series of special wood bits is shown in Fig. 2. Bit A is 
used for cutting out plugs for covering countersunk screws or 
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Fig. 2—Wood Bits for Car Work. 
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bolts. One side of the bit does the cutting and the other side 
removes the chips. Countersinking bits are shown at B and C. 
These are used for boring screw holes requiring countersunk 
heads, B being used for heavy work and C for light work, such 
as box casings. Bits of this sort can be made from old machine 
tool drills. 
SWING CUT-OFF SAW. 

The special feature of the swing cut-off saw shown in Fig. 3 
is the truing rods on each side. These rods are fastened to the 
lower end of the saw frame and extend outward to the ceiling 


above. Each rod is provided with a turnbuckle, which allows 
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Fig. 3—Swing Cut-Off Saw. 
an exact and rigid adjustment. Care should be taken when ap- 
plying these rods to the saw that their upper joint A is on a line 
with the axis of the pulley shaft, for if they are not the frame of 
the saw will be strained every time it is swung. This ar- 
rangement keeps the saw running in a straight path and re- 
duces the number of broken saws. 


BENDING BRAKE SHAFT BEARINGS. 

The arrangement shown in Fig. 4 is used for making brake 
shaft bearings or other forgings of this character. Two sepa- 
rate blocks, cut out to give the desired shape, are held by two 


links, as shown, one on each side. The bar to be forged is placed 
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Fig. 4—Dies for Forming Brake Shaft Bearings. 








on top of the dies with the blocks raised in the center by a 
wooden block, as shown at A. The plunger B, which may be 
applied to an air press or may be in the form of a set driven 
by a sledge hammer, then forces the iron bar into the die. At 
about one-half its stroke the wooden block or plug that holds 
the two dies open should be removed, allowing the blocks to 
fall on the level surface, as shown at C. This method is very 
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simple and allows the rods to be bent in one heat, giving a much 
more uniform bend than if done .by hand. 


SASH CLAMP. 


The clamp shown in Figs. 5 and 6 is used to clamp sash on all 
four sides. The end clamps E E are operated through the rod B 
which is connected to one end of the lever C, the left hand one 
being connected to the lever through the rods F and G. The 
opposite clamps H are held by set screws, and may be adjusted 
in the slot in which they are set. The side clamps are connected 

















Fig. 5—Four-Sided Sash Clamp. 


to the treadle through the rods L and the levers M, which move 
the clamp jaw Fk. The treadle is held in the clamped position 
by the notched lever S, which has two sets of notches at right 
angles to each other. The notches on the side are used to en- 
gage the treadle A, which operates the end set of clamps, while 
the other notches are used for the treadle K, which operates both 
the side and end clamps together. 


WHEEL GAGES. 
The gages shown in Fig. 7 are used for mounting wheels on 
axles. Gage 4 is used to determine when the wheel has been 
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Fig. 6—Side, End and Top Views of Sash Clamp. 


pressed on far enough. The center of the axle is first located 
and the axle placed in the press ready for the wheel. The 
broad end of the gage is placed on the inside of the flange, as 
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shown, while the other end extends along the axle; the wheel is 
forced on until this end coincides with the center of the axle. 
The other wheel is applied in the same way. The gage B is 
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Fig. 7—Gages for Mounting Wheels. 


used for measuring the distance between the flanges and the 


outside of the tires. 


INDIAN RaiLwaAys.—During 1911 seven hundred and fifty miles 
of new railways were opened in India, which makes a total of 
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32,839 miles. There were 390,000,000 passengers carried and 
71,270,000 tons of freight. The return on the capital invested in 
the lines in operation amounted to 5.87 per cent. 











THE BAKER LOCOMOTIVE VALVE GEAR 


A Description of the Gear, an Analysis of Its 
Motions and the Method of Setting Valves. 


BY R. S. MOUNCE. 


The Baker loccmotive valve gear in its present form is the 
result of a development extending over several years. The 
proof of its merit lies in the fact that its use is being extended, 
not only on new locomotives, but also on old ones, especially in 
cases where the Stephenson gear has been unsatisfactory on 
account of the springing and consequent distortion of valve 
events resulting from long valve rods or long eccentric rods. 
It was thought at one time that the Walschaert gear success- 
fully met every disadvantage of the Stephenson gear. It did 
greatly reduce the weight of the reciprocating parts and the areas 
of wearing surfaces, but it does not eliminate the troublesome 
shifting link with its sliding block, nor does it materially improve 
the steam distribution. The Baker gear resembles the Walschaert 
in many respects and offers every one of the advantages claimed 
for the latter, but with three important additional advantages, 
which are: 

(1) The oscillating link, by far the most troublesome part of 


located back of the fixed center A of the reverse yoke, and the 
upper arm FG points forward instead of backward; and the 
valve rod connection K of the combination lever is above its 
bell crank connection H, instead of below it. In all cases the 
eccentric crank pin follows the main crank pin at an angle of 
approximately 90 deg. 

The crank pin circle, Fig. 3, is divided in twelve parts. Each 
division is numbered and the corresponding number is placed on 
the path of each moving part in order to show its position in re- 
lation to the crank pin during one revolution in forward mo- 
tion. The diagram shows the exact path of each part of the 
3aker gear during one complete cycle in full gear forward mo- 
tion. The position No. 10 for which each part is shown by fuil 
line center lines was selected because it shows the parts most 
clearly in their respective relation to each other. 

The motion imparted to the valve is a combination of two 
motions: one, from the eccentric rod, transmitted through the 














Fig. 1—Application of Baker Valve Gear for Inside Admission. 


the Walschaert gear, is eliminated, and for it are substituted in 
the Baker gear a set of levers, all of whose connections are of 
the pin and bushing type. 

(2) The Baker gear has in actual test shown a saving of more 
than 5 per cent. in steam consumption for a given power over the 
Stephenson gear, and while the saving might not be quite so 
great over the Walschaert, it would nevertheless be considerable. 

(3) The total weight of the reciprocating parts of the Baker 
gear is considerably less than that of the Walschaert. 

In general, the Baker gear, on account of its entire lack of 
sliding connections, the fact that each bearing is essentially of 
the pin and bushing type, and because of its extremely light 
weight and rigid construction, will undoubtedly require less 
maintenance than other outside gears; besides, the accuracy of 
its valve setting will remain for a much longer period due to its 
necessarily slight wear. 


ANALYSIS OF THE MOTION. 


The following description refers wholly to the kinematic dia- 
gram, which shows the Baker gear arranged for inside admis- 
sion valves. For outside admission valves two changes are 
made, namely: the fixed center G (Fig. -3) of the bell crank is 
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Fig. 2—Application of Baker Valve Gear for Outside Admission. 


eccentric rod, gear connection rod and bell crank, which causes 
the valve to follow the piston at an angle of 90 deg. (with out- 
side admission valves the valve leads the piston at the same 
angle), the other from the crosshead through the combination 
lever, which at mid-valve stroke displaces the valve from its 
mid-position a distance equal to the sum of the lap and lead. 
The reverse yoke and the radius bar take the place of the 
link and link block in the Stephenson or Walschaert gear. They 
comprise the reversing mechanism and the direction and amount 
of motion transmitted from the eccentric crank is determined 
by the position of these two parts. The middle point of the 
gear connection rod is attached to the lower end D of the radius 
bar, whose upper end is attached to the reverse yoke at B. The 
point D can move only in an arc of a circle whose center is at 
B. The upper point of the gear connection rod is attached to 
the bell crank at F and can move only in an arc of a circle whose 
center is at G. The shape of the path of the lower point E 
of the gear connection rod, to which the front end of the ec- 
centric rod is attached, is therefore determined by the two arcs 
FF’ and Dd. It is seen that when the point B falls on* the 
arc FF’, the point F will be a stationary point and no motion 
will be transmitted to the valve from the eccentric crank, and 
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the nearer this point approaches the arc FF’, the shorter will be 
the motion imparted to the valve; also when the point B is 
drawn past this arc, the direction of motion of the point F rela- 
tive to the motion of the piston will change and consequently 
the engine will be reversed. It is to be noted that the lower 
point of the bell crank H travels through the same angle as does 
the point F, and that the function of the bell crank is simply to 


transform the motion from vertical to horizontal. The fore- 
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several steps required are given below in their proper order. 
The right side of the engine is generally considered and it is not 
necessary to make a further explanation for the left side. These 
rules apply to either outside or inside admission valves. The 
parts mentioned in the following discussion are shown on the 
kinematic diagram. 

(1) The combination lever should first be checked to the blue- 
print to make sure that the two arms are of the proper length. 


a 


7" 








Fig. 4—Adjustment of Eccentric Crank. 


going explains how the gear is reversed and how the travel of 
the valve is decreased and the cut-off shortened by 
the reverse lever. 


“hooking up” 
The dash line center lines show the change 
in position of each part of the gear when the reverse lever is 
placed in the back notch—main crank pin, eccentric crank and 
crosshead remaining stationary. 

Valve diagram No. 1, Fig. 3, is drawn to suit the dimensions 
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Fig. 5—Adjustment 


of the valve and parts. It shows the long port opening and the 
free exhaust obtaining at full gear. Diagram No. 2, Fig. 3, shows 
the valve ellipse for full gear plotted from the kinematic dia- 
gram. There are three points to be noted. (1) That the port 
is fully opened when the piston has traveled 14 per cent. of its 
stroke and that this occurs so rapidly that the effect of pre- 
admission due to the % inch lead is practically eliminated. (2) 
That there is a dwell of about 35 per cent. on the full port open- 





This will insure the proper lead when the other parts have been 
adjusted. The length of the union link should then be checked 
by plumbing the lower arm of the bell crank and the combination 
lever which is connected to it. Then with the crosshead in its 
mid-stroke position see if the length between centers of the 
union link corresponds to the distance between the center of the 
crosshead arm and the center of the bottom hole of the com- 





of Eccentric Rod. 


bination lever. If the difference is over % in. the union link 
should be adjusted. 

(2) Connect up the valve gear and both main rods. 
the dead centers as usual. 

(3) To Place the Eccentric Crank in Its Proper Relation to 
the Main Crank.—The reverse lever can be at any position dur- 
ing this adjustment. Catch either dead center and from a point 
near the front end of the eccentric rod make a tram mark on 
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Fig. 6—Correct Adjustment of Valves of Baker Gear as Shown by Marks on Valve Stems. 


ing. (3) And that, although the port closing requires about 36 
per cent. of the stroke, the velocity of the valve movement is 
great enough to give a quick cut-off. These facts go to show 
why a material saving in steam consumption is possible by the 
use of the Baker gear. 


SETTING THE VALVES. 


The method used to set the Baker gear is in. some respects 
similar to that practiced in setting the Walschaert gear. The 


the face of the top guide bar. Then catch the other dead cen- 
ter and from the same point on the eccentric rod make a second 
mark on the upper guide. The two marks should coincide. If 
they do not it is necessary to move the eccentric crank further 
from the center of the wheel or nearer to it, as the case may 
be, until the two tram marks coincide. See Fig. 4 for an illus- 
tration of these two cases. The amount of this change should 
not be very great, because if the diameter of the eccentric crank 
circle is materially increased or diminished, it may be necessary 
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to shorten or lengthen the eccentric crank in order to maintain 
the proper eccentric crank pin travel. 


(4) To Adjust the Length of the Eccentric Rod—With the 
reverse lever in the front notch and the wheel placed on either 
dead center (assume that the front center is selected), make a 
mark on the valve stem with a valve tram, Fig. 5; then place 
the reverse lever in the back notch and make a second mark 
on the valve stem. If the two marks coincide the eccentric rod 
is of the proper length. If they do not coincide, it is evident 
that the rod is either too long or too short. In that case, move 
the wheel about one inch backward from the dead center and 
go through the same procedure as described above. If the tram 
marks come nearer together it shows that the rod is too long 
and it is simply necessary to move the wheel further from the 
dead center until a point is found at which there will be no 
movement of the valve stem when the engine is reversed. This 
point having been found, tram from the same point on the front 
of the eccentric rod used in paragraph (3), making a mark on 
the top guide. Then return the wheel to the forward dead center 
and make a second tram mark on the guide. The distance be- 
tween these two marks is the amount the eccentric rod will have 
to be shortened. 

If, when the wheel is moved backward from its forward dead 
center, and the process outlined above has been followed, the 
valve stem movement increases, it shows that the eccentric rod 
is too short. In that case, move the wheel ahead of its forward 
dead center until a point is found at which there will be no 
movement of the valve stem when the engine is reversed, then 
return to the dead center and proceed as described before. The 
distance between the two tram marks made on the guide will 
be the amount which the eccentric rod will have to be lengthened. 

It has been found best to leave the eccentric rod about %& 
inch short in order to give a better equalization of the cut-off 
from shopping to shopping, making allowance for the wear of the 
parts and the settling of the engine in service. This will, of 
course, throw the lead out about 1/32 in., but it is generally 
acknowledged that a slight variation in the lead is of much less 
importance than unequal cut-offs. 

The reason for the adjustment just described can be readily 
understood by referring to the diagram. It is seen that the 
points 1 and 7 correspond to the dead centers. When the crank 
pin is located at either of these points, the front end of the ec- 
centric rod is at the point of intersection (1 and 7) of the fuil 
gear forward and full gear backward paths, Ee and E’e’ and 
that if the eccentric rod is of the proper length, there will be 
no movement of the front end of the rod (and no motion trans- 
mitted to the valve rod) when the reverse lever is moved. 


(5) To Adjust the Valve Rod—Another adjustment to be 
made is that of the valve rod, and the method of doing this is 
too well known to require any explanation here. 


(6) To Adjust the Valve Travel—tIt is assumed that the main 
reach rod was adjusted when applied, so that with the reverse 
lever in mid-position, the reverse arm stands plumb. After the 
other adjustments have been made, the backward and forward 
full gear travel should be equalized by adjusting the short reach 
rods which connect the reverse arms to the reverse yokes. If 
the rules are followed as outlined there should be practically no 
variation in the cut-offs. If, however, there should be any great 
variation, it may be necessary to make a further change in the 
length of the eccentric rod. If cut-offs are long on the front end 
in forward motion and short on the front end in backward mo- 
tion, the rod is too long. If cut-offs are just the reverse, then 
the rod is too short. When the adjustments have been made 
and the valves are run over for checking, the marks on the stem 
should be as shown in Fig. 6. 

The last job to be done in setting the Baker gear is to key 
the eccentric crank fast to the main crank pin. This is left until 
last, so that any variation from that source may be detected 
while there is still opportunity to make a correction. 
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The two photographs show the Baker valve gear applied to 
passenger engines, both of which were formerly equipped with 
the Stephenson gear. One has inside admission, and the other 
outside admission valves. 


VALUE OF VARIABLE EXHAUST 
NOZZLES* 


Some ten years ago while studying the question of locomotive 
design and operation abroad, I frequently rode on French loco- 
motives and noticed particularly the degree of refinement ob- 
tained in the steam distribution of four-cylinder compound en- 
gines. I have ridden in the cab of a French locomotive of this 
type handling a passenger train at a speed of from 90 to 100 
kilometers (56 to 62 miles) per hour, when, by a slight adjust- 
ment of the valve gear, which resulted in lowering the back 
pressure on the low pressure pistons, the engine immediately in- 
creased its speed by about 15 kilometers (9 miles) per hour 
without supplying any more steam from the boiler or increasing 
the throttle opening. I think it safe to say that if the officers of 
the American railways would give this matter more thought 
and study, providing means whereby locomotives should pri- 
marily be provided with steam passages and valve gears offering 
the least possible resistance in the way of back pressure on the 
pistons while in operation, then with an adjustable exhaust nozzle 
permitting a variable adjustment to meet the different conditions 
of service, and then finally following up the valuable suggestions 
in Mr. McFarland’s paper,t they could decide on certain stand- 
ards of design suitable for all localities that would result in sav- 
ing much more than many of the devices which are now being 
applied to locomotives, give in the way of a return on the 
money invested. 

I do not wish to be understood as criticizing either the com- 
pounding or the superheating of steam from an engineer’s stand- 
point, for a man who would criticize or condemn either would 
thereby automatically eliminate himself from the ranks of the 
engineering profession or of progressive railway men. Ther? 
are, however, cases where men become so completely absorbed 
in a certain thought or idea that they are unconsciously ob- 
livious to others of as great or greater importance, and I think it 
is not overstated to say that in many instances men in the engi- 
neering, as well as in other professions, have ridden a hobby 
when there were other directions in which they could better apply 
their energies. In other words, in railway practice, there are 
some cases even at the present time where it would seem that 
those in charge of the design and operation of locomotives were 
almost stumbling over $10 bills in their effort to locate nickels 
and dimes. 

Doubtless many of the locomotives in service which show ex- 
cessive back pressure are equipped with superheaters costing 
$1,200 to $1,500, and in many kinds of service the investment 
will bring good returns in a very short time. I think it might 
safely be said, however, that in many cases .the engines thus 
equipped could, at an expense of $50 or less, be fitted with a vari- 
able exhaust nozzle that would bring even greater returns in 
the way of increased efficiency. Again, valve gears designed so 
as to permit of independent adjustment between the high and 
low pressure engines are also conducive to the same results and 
are considered by many of the foremost engineers on the other 
side as absolutely essential to the economic operation of four- 
cylinder locomotives. In this: I am inclined to think they are en- 
tirely right, and that we in America have overlooked this very 
essential feature, together with the other features which I have 
already mentioned. 





* Part of a discussion by W. E. Symons at the convention of the Ra‘l- 
way Fuel Association. 


+ Locomotive Drafting and Its Relation to Fuel Consumption. 
ican Engineer, June, 1912, page 300. 
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ACCIDENTS IN SHOPS 


AND ENGINE HOUSES 


An Address Before the First Co-operative Safety Con- 
gress Which Was Held at Milwaukee Last Month. 


BY GEORGE BRADSHAW, 
General Safety Agent, New York Central Lines. 


The great majority of injuries in shops and enginehouses 
naturally occur in the use of tools, machinery and appliances. 
Of the preventable portion of this class of injuries, according 
to my observation, a larger percentage is due to improper phys- 
ical conditions than to improper methods or personal careless- 
ness. It follows, therefore, that the chief factor in the prevention 
of injuries from these sources consists in the installation and 
maintenance of proper safeguards. In other words, while train- 
ing of the “human element” is important in shops and engine- 
houses, as elsewhere, and should not be neglected, it is believed 
that in these particular branches of the service, the most seri- 
ous attention should be given to a regulation of physical con- 
ditions. 

lor many years, voluntarily or otherwise, we have been adding 
safeguards to our cars and engines until today it is difficult 
to think of additional mechanical 
of equipment more safe. 


make this class 
But while we have been turning out 
cars and engines well nigh perfect in this respect, until recently 


we have done practically nothing in the way of protection, by 


devices to 


safeguards, from injury by the numerous complicated and haz- 
ardous machines used in the manufacture and repair of this 
equipment. 

It is true we have safety appliance laws in most, and per- 
haps in all states, and factory inspectors whose duty it is to as- 
sist in their enforcement. The fact remains, however, that not 
until recently has a great deal of attention been paid to these 
laws. Their purpose is all right, but they are too general and 
indefinite, and railway men are beginning to realize that .safety 
laws and factory inspectors can at best accomplish only a small 
part of what is really required to make our machines and shops 
reasonably safe. In all of the large shops of the New York 
Central Lines we have, and have had for some time, a force ot 
men working continually installing safeguards. This work is 
being done in spite of the fact that inspections have been made 
by factory inspectors and the shops pronounced O. K. We knew 
they were not O. K., because we read the accident reports. But 
we are trying to make them O. K. and believe they will be when 
we get through with them. Following are some of the principal 
causes of injuries in shops and enginehouses : 


UNGUARDED MACHINERY. 


The safeguarding of machinery is a subject too extensive 
to be treated in detail within the limits of this paper. I shall. 
therefore, attempt to discuss the matter only in a general way. 
‘amiliarity with machinery arising from constant use has a 
endency to create in the minds of many operators a sense of 
isregard for the hazards existing and, in fact, in the minds of 
seme, even a contempt for such hazards. The application to a 
‘chine of a practicable safeguard not only serves to prevent 
uries which might result from the use of the machine, but. 
the same time, serves indirectly the useful purpose of im- 
sing upon the operator the importance of safety precaution 
his part. In other words, safeguards exert both a mechan- 

and moral influence. 

n the application of a safeguard it should be remembered that 

are obliged to protect not only the careful but also the care- 
ls employee. In fact, so generally and completely should ma- 
c nery be guarded that even the most careless and reckless 
tn in the shop will be protected. Safeguards, wherever pos- 
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sible, should be so constructed that they will provide auto- 
matically the necessary adjustment, as, for instance, guards over 
gears at the ends of lathes, which must necessarily be opened 
in order to adjust the gears, should be attached to the ma- 
chines by hinges so that the guards will swing shut into place 
of their own accord, thus preventing a careless operator from 
removing them or affecting their efficiency. Guards for circular 
saws should extend completely over the teeth of the saws and 
be adjustable by means of gravity to varying thicknesses of 
timber. In other words, where possible, a safeguard should be 
made “foolproof.” Following are some of the machines for 
which safeguards are especially necessary: 

Planers—The openings in the base of planers beneath the 
carriage should be covered by thin sheet metal to prevent em- 
ployees from depositing therein material or tools, thus render- 
ing themselves liable to be injured by the movement of the car- 
riage. If this cover is properly applied it will not in any way 
interfere with the operation. 

Band. Saws—The upper and lower wheels should be com- 
pletely enclosed on both sides. The teeth on the back or return 
part of the saw between the table and the upper wheel should 
be protected by means of angle irons so that the operator can- 
not come in contact with them. There should also be an angle 
iron or other form of protection in front of the wheels to pre- 
vent the saw from flying and striking a workman in case it 
should break. 

Set Screws on Revolving Spindles—These, wherever located, 
should be countersunk or protected by safety collars. 
serious injuries result from exposed set screws. 

Flywheels, Pulleys and Gears—When within seven ieet of the 
floor they should be enclosed so as to prevent contact with 
movable parts which might occur on account of slipping or fall- 
ing, or on account of clothing becoming caught, and also to pre- 
vent injuries which might be due to striking movable parts with 
material or tools. 


Many 


Belts of Larger Size—Ilf located over passageways or places 
where employees work or congregate, such belts should have a 
structure extending the entire distance beneath the pulleys, of 
such material and construction as will prevent the belt, in case 
of breakage, from falling and striking the workmen. 

Walkways for Oilers—Where necessary to oil overhead ma- 
chinery, a secure passageway with a railing on each side should 
be provided for the entire distance. In many shops no protec- 
tion is afforded men whose duty it is to oil overhead machinery. 
They are required to crawl along beams, narrow planks un- 
secured, and, in some cases, to crawl between fast moving belts 
where a slight misstep or slip might cause them to be caught and 
crushed to death. 

Emery Wheels—The greatest trouble with emery wheels is 
not in their breaking, although this does happen occasionally 
and sometimes results in serious injury. More trouble arises 
from flying particles of dust thrown off which frequently cause 
injuries to the eyes of operators. Such injuries, it is true, are 
generally not serious, but they are annoying and cause con- 
siderable loss of time. Protection can be afforded against in- 
juries by breakage by means of a guard extending entirely 
around the rim surface of the wheel, except the necessary grind- 
ing surface above the rest. The guard should be made of boiler 
plate or material of equal strength. Enclosure of the sides of 
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the wheels is not, as a rule, necessary since it has been found 
by experience that when the wheel breaks the pieces do not or- 
dinarily fly to the side with sufficient force to cause injury. 
Protection from flying particles can be afforded to a consider- 
able extent by attaching to the guard a glass shield extending 
over the rest. 

The breaking of emery wheels is, perhaps, more often due 
to material becoming wedged between the rest and the rim of 
the wheel than to any other one cause. For this reasori, great 
care should be taken to see that the rest is kept as closely ad- 
justed to the rim of the wheel as possible. The Norton Com- 
pany, Worcester, Mass., has given considerable attention to 
this subject and has incorporated its experiences in an interest- 
ing and valuable illustrated pamphlet entitled “Protection for 
Grinding Wheels,” a copy of which, all who are interested would 
do well to procure. 

As a general rule sufficient scrap material can be found about 
the average shop for the construction of necessary safeguards 
and, where possible to construct the guards in the shops, it is 
much preferable to buying them, for the reason that “home 
made” guards ordinarily serve the purpose better on account 
of being constructed for the particular machines to which they 
are applied and employees are likely to be more interested in 
guards which they construct themselves than in those which the 
company buys. 


INSUFFICIENT LIGHT. 


Injuries are often indirectly due to insufficient light. But 
few of our shops are lighted as they should be. The efficiency 
of the lights is greatly impaired in many shops by a failure to 
keep them properly cleaned and maintained. The fact that dirt 
and soot rapidly accumulate on the globes, it would seem, is 
permitted to serve as an excuse for not cleaning the lights fre- 
quently, whereas it is just the reason that this should be done. 
In every shop or roundhouse of consequence some one should 
be designated to clean and attend all lights at least every other 
day. Electric lights, of course, are the most satisfactory, and 
the tungsten style of lamp has been found to give the best 
results. Natural light, especially in new shops, can generally be 
provided by means of windows and sky-lights. These should 
be kept cleaned regularly and frequently. 

Closely related to light is that of ventilation, which should 
always be provided for by special overhead construction, espe- 
cially in blacksmith shops, grinding rooms and similar places. 
No forge or hearth should be operated without a hood of ample 
size discharging outside of the building. 


FLYING PARTICLES. 


Many eye injuries of a serious nature are due to pieces of metal 
thrown off in chipping or grinding. These injuries can be 
largely prevented by providing employees in this branch of the 
service with goggles. Those used by men engaged in chipping 
should be made of thick glass; for grinders, an ordinary cheap 
style of goggle which can be purchased for about five cents each, 
or less, will serve the purpose. 

It is often urged by those who oppose the use of goggles 
that employees will not wear them. Some weeks ago we dis- 
tributed to employees in the principal shops of the New York 
Central Lines who have occasion to do grinding or chipping a 
supply of goggles with a request that they give them a trial. 
We have just received reports to the effect that employees very 
generally volunteer to use them and express themselves to the 
effect that the goggle is a “good thing.” We are, therefore, ar- 
ranging to supply every man, whose duties require him to do 
metal chipping, with a pair of goggles especially constructed to 
afford protection from this source. We have decided to use the 
goggle known as the Julius King’ No. 1021-3040, which is the 
goggle adopted by the International Harvester Company and by 
many of the plants of the United States Steel Corporation, both 
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of which concerns, we are reliably informed, tried and tested 
many different styles before deciding to adopt this particular make. 

We are arranging to provide employees using grinding wheels 
with the ordinary style of goggles above referred to. It is nor 
our intention to compel employees to use these goggles, except 
so far as we may be able to do so by arousing their desire to 
co-operate in the matter and, from our experience thus far, we 
feel that they will be quite generally used. 


OBSTRUCTION OF PASSAGEWAYS, 


One of the most prolific, as well as unnecessary, sources of in- 
jury to employees in shops and roundhouses is the obstruction 
of aisles and passageways by tools, rubbish and materials. 
Positive instructions should be issued and enforced in every 
shop requiring all employees to keep passageways clear. Any 
one who has made frequent inspections of shops will realize the 
necessity for this. Not only does the obstruction of aisles and 
passageways present a probable cause of injury, but it greatly 
interferes with the proper movements of employees, and there- 
by decreases their efficiency. It requires practically no effort or 
expense to keep aisles and passageways clear; it is simply a 
matter of habit. A shop, like an office or residence, can be 
kept in a disorderly and untidy condition, or in an orderly and 
proper condition, depending upon the one in charge. It or- 
dinarily requires but little time to get employees in the habit of 
storing tools, material and rubbish in the proper places and in a 
proper manner. In one shop I know of the passageways are 
clearly indicated by white lines painted on the floors. Employees 
are required to keep the space between these lines entirely clear of 
obstructions. As a rule, however, I doubt if it is necessary to 
indicate the passageways by means of lines, or otherwise, as 
their limits are generally well understood. 


FOREMEN IN CHARGE. 


The prevention of accidents in shops and roundhouses de- 
pends, to a considerable extent, upon the foreman. If he is im- 
pressed with the importance of accident prevention and is per- 
sonally interested in the subject, he will find numerous means 
of preventing injuries which could not otherwise be effected. 
Therefore, those who are in charge of safety movements will 
do well to convert, if necessary, the foremen and those in im- 
mediate charge to the cause of safety. There should, in fact, 
be fewer injuries in proportion to the number of men employed 
in shops and roundhouses than in any other branch of railroad 
service for the reason that the foreman has his men congre: 
gated in a very limited area where he knows them personally 
and is constantly in contact with them. In other words, he can, 
if he will, see and know just what the employees in the ranks 
are doing or not doing to make their work safe. As is the 
foreman, so will be the employee. Therefore, general officers 
in charge of shops should impress upon those in immediate 
charge of men that they will be held personally responsible for 
every case of injury in their jurisdiction which could have bee’ 
prevented by ordinary prudence and vigilance. 

Following are some of the precautions which employees in 
shops and enginehouses should observe: 

Don’t wear loose, baggy clothing in working around moving 
machinery. 

Don’t walk on railway tracks, and before crossing any track, 
“Stop, Look and Listen.” 

Report all unsafe conditions and practices to the foreman 
in charge or other proper person. 

Explain fully to your helper the proper methods of work. A 
little time spent by a mechanic in imparing instructions to his 
helper may save one or both an injury. 


Never jump on moving cars or engines. This is a risk which 


no shopman is required to take and which he cannot afford to 
take. ‘aa 
Never strike tempered steel with a hammer or metal ob)cct. 
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Stop machines before oiling, wiping or repairing. In shops 
of the New York Central Lines we have attached to every ma- 
chine, the nature of which makes it at all necessary, a metallic 
sign reading “Stop This Machine 
Wiping.” 

Foremen should be required personally to give every employee 
entering the service full and complete instructions concerning 
the safe methods of doing the work to which he is assigned. 
They should require employees, and enforce the requirement by 
discipline if necessary, to keep all safeguards in proper position, 
and especially should investigate carefully all cases of injury 
in their jurisdiction with a view of avoiding a recurrence. After 


3efore Repairing, Oiling or 


all, eternal vigilance is the price of safety. 


ELECTRIC LOCOMOTIVES FOR THE 
SOUTHERN PACIFIC 


are being delivered to the 
its Pacific coast properties in 
Twelve of them are equipped 
for operation on either 600 or 1,200 volt direct current lines, 
and three are arranged for 600 or 1,500 volt operation. The 


mechanical parts were built by the Baldwin Locomotive Works 


locomotives 
for 
freight and switching service. 


Fifteen electric 


Southern Pacific use on 


and the electrical equipment was constructed and installed by 
the Westinghouse Electric & Manufacturing Company. 

While designed primarily for freight service, these locomo- 
With 


natural ventilation the motors and auxiliary apparatus on each 


tives may also be used for passenger trains if desired. 


locomotive have sufficient capacity to give a continuous tractive 
effort of 5,600 Ibs. With the blowers in operation, the loco- 
motive will exert continuously a tractive effort of 11,520 Ibs. 
and a pull of 21,600 lbs., at a speed of 17.6 miles per hour, 
can be obtained for a period of one hour with 600 volts at the 
motors. A momentary tractive effort of 30,000 Ibs. 
exerted when on clean, dry rails. 

Each locomotive has four motors, each having a normal rat- 


can be 


ing of 225 horsepower with natural ventilation and 250 horse- 


power with forced ventilation at 600 volts. Each motor is 
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geared to the axle and their location and arrangement on the 
truck is shown in one of the illustrations. 

The trucks are of the equalized pedestal type with one-piece 
rectangular frames. The pedestals are protected by shoes. 
The wheels are 36% in. in diameter, have cast steel centers 
and tires held in place by bolted fastenings. The journals are 
5% in. x 10 in. Four 13 in. channels 30 ft. in length form the 
longitudinal members of the underframe. These connect heavy 
cast iron end sills and are stiffened flanged 


and braced by 

















Truck for Southern Pacific Electric Locomotive. 


diaphragms and the heavy steel floor. 
sist of plates 15 in. wide and 1% in. 
the bottom of the channels. The center plate is secured di- 
rectly to this plate bolster. Steel plates, % in. thick, cover the 
entire underframe, and are riveted to all of the longitudinal 
sills and to the braces. is a % in. diamond 


The body bolsters con- 
thick continuous across 


Above these there 
plated steel flooring. 

The centrally located steel cab measures 18 ft. in length 
by 9 ft. 6 in. in width. The entrance is through end doors at 
diagonally cpposite corners, the hoods at either end of the cab 
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Electric Locomotive for the Southern Pacific. 
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being placed off center to give a passageway from the ends of 
the locomotive to the doors. The locomotives are equipped 
throughout in accordance with standard railway practice and 
have M. C. B. couplers, steel pilots, safety appliances, etc. 
Three running positions are provided on the controller for 
600 volts and two for either 1,200 volts or 1,500 volts. A 
pneumatically operated series-parallel switch gives the  roper 
connections for the running positions, and is operated by a 
control switch from either end of the cab. 


It is so designed 














End Hood Removed Showing Dynamotcr and Air Compressor. 


that the two motors comprising each pair may be connected 
in series or parallel with each other at the will of the oper- 
ator. An interlocking arrangement has been provided that 
makes it impossible to operate the series-parallel switch except 
when the circuit on the main motor is opened. 

There are eleven notches on the 
motors in full series; nine notches with the motors in series- 
parallel, and, nine with the motors in full parallel. On 1,200 
or 1,500 volts the motors are operated only in full series and 


master controller with the 


Pantograph Tigley 
(= act 
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equipped with train line receptacles and jumpers and any 
ber of units can be controlled by one operator. 

A relay has been provided which will open all the circuits 
of the motors whenever the trolley passes a specially ar- 
ranged aerial brush contactor. This insures an open circuit 
through the motors when the trolley passes a section insulator. 
It is necessary to bring the master controller to the “off” 
position before the relay can be reset. An over-speed relay is 
also provided. 

Two dynamotors are installed under the hoods, one at either 
end of the locomotive, and operate the air compressors for the 
brakes as well as the fans for forced ventilation of the motors. 
These dynamotors run constantly and drive the air compressors, 
which have a displacement capacity of approximately 50 cu. 
ft. of free air per minute, by a pneumatically operated friction 
clutch that is controlled by the main reservoir pressure. The 
fan for forced ventilation is mounted on the extended shaft 
of the dynamotor and runs continuously. These fans serve as 
a light load to limit the speed of the dynamotors when the air 
compressors are not in use. Each dynamotor has two sets of 
armature and field windings both mounted in the 
and on the same poles. 


num- 


same slots 
When the locomotive 
1,200 volts the two windings are connected in 
current for the lights and control apparatus is tapped midway 
between the two, providing a voltage of 600. When operating 
on a 600 volt line circuit, one set of armature and field coils is 
cut out and the remaining set operates as in a series motor. 

Some of the principal dimensions of these locomotives are 
as follows: 


is operated on 
series and the 


UN 876 ea sid ainsi ch i aris shi w Sok we TS OI Be A Ree wes tae ae 7 ft. 4 in. 
SSS Oe Ce ETS CREP ETT RTT TEER TEP TE ee 
RPPECROR TOCIEN CIRCE COMREDS. 5 ccc c icc cerecadnecseenanaets 17 ft. 8 in. 
mn ERIE "MEUNNI  5 ick ka ale aimithe 6 wie Sm Meise wtee 361% in. 
rere rar err ter eT rere. a ee 
I OEE ON so ss sone k ORCAS REEL RNC OR AMAEL DAWER Oks CEN Eee en 10 ft. 
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5% in. 
OE ENE Sas 5 cow anak sees 6 ew EERE OMe ea eae ee AN Ne 120,000 Ibs. 


A CORRECTION 
In the description of a pneumatic clamp for testing triple 
valves on page 522 of the October issue, the chamber for the pis- 
ton was given as 4 in. in diameter by 6 in. deep. This shouid 
have been 6 in. in diameter by 4 in. deep. 


Coat FoR BELGIAN RAILWAys.—It is proposed to introduce a 
bill in the Belgian chamber to approve the agreement which has 
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General Arrangement of Apparatus on 


in series-parallel. When it is desired to operate on 1,200 volts, 
two hand-operated drum type switches are employed which 
simultaneously readjust the divisions in the main resistance and 
lock the series-parallel switch in the series position. The same 


number of notches are then available on the master controller 
for 1,200 volt operation as for 600 volt operation for the full 
locomotive is 


series or the series-parallel position. Each 








Southern Pacific Electric Locomotive. 


recently been concluded in connection with the decision to © 
serve for home uses all future orders of coal from the Belgi« 
state railways. According to the agreement the Belgian co!- 
lieries will have to supply all the coal required by the railway’s 
administration at a rate per ton based on the price fixed by the 
mining administration. Only small orders for special coal w'!! 
be placed outside of Belgium. 
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REDUCING SMOKE ON SWITCH ENGINES 


D. R. MacBain, superintendent of motive power of the Lake 
Shore & Michigan Southern, presented a paper before a meeting 
of the International Association for the Prevention of Smoke at 
Indianapolis, Ind., on September 25, 1912, in which he discussed 
smoke elimination on switch engines. Parts of this paper are 
given below: 

Without attempting to place them in the order of their import- 
ance, the things that are necessary to successfully avoid the emis- 
sion of smoke on hand-fired terminal power are: A boiler and 


























Fig. 1—Arrangement of Steam Jets Through the Water Legs. 


firebox in as nearly perfect condition as possible; careful, in- 
telligent and vigilant effort on the part of the engine crew; proper 
care of boiler appurtenances; a good blower of sufficient size; 
the steam jet arrangement for the introduction of sufficient quan- 
tities of air over the top of the fire, when needed; a suitably de- 
signed brick arch properly installed and maintained; good draft- 
ing of the locomotive so that forcing the fire will be unnecessary ; 
a well proportioned superheater; the proper cleaning of smoke 
emitted from engines being fired up at engine houses. 

The utilization of any one of the above will accomplish some- 
thing in the way of smoke elimination, but the use of all of them 
combined will result in work very close to the 100 per cent. 
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Fig. 2—Recommended Arrangement of Brick Arch in Switch 
Engines. 


lark at all times, even with the use of the most highly volatile 
vtels. 


The flues should be kept tight and clean at all times, and the 
penings in the grates should be kept open. The grate operating 
eging should be kept in good condition so as to be easily 
perated, and so that the grates can be shaken often enough to 
‘mit of the proper admission of air through the fire at all times. 
A good blower is necessary and an operating valve on each 
de of the cab within convenient reach of both engineer and 
eman is most desirable, in order that either may start the 
ower quickly in case of necessity. 

The use of the steam jets in the firebox in connection with the 
‘ower, as an aid in the prevention of smoke, is essential, as, 
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if the jets are used without the blower, sparks may be blown 
back in the cab. Fig. 1 illustrates the manner in which the 
steam jets should be arranged. It will be noted that the jets 
should not enter the outside of the air tube more than % 
in., and it has been demonstrated that 40 or 50 lbs. steam pres- 
sure is ample for their use. That pressure will suffice to de- 
velop all the benefit that can be derived from the use of the 
steam jets, and the noise incidental to their use will be much 
reduced and rendered less objectionable. It is therefore ad- 
visable to apply a steam reducing valve in the line between the 
throttle and the jets. The steam jets drive the currents of cold 
air closely over the surface of the fire in such a manner as to 
cause an intermingling with the escaping gases and thus aid in 
their combustion. A good job of smoke prevention can be ac- 
complished with the blower and steam jets in combination, pro- 
vided the engine crew is properly instructed and that conscien- 
tious and intelligent use is made of them. 

The next essential in securing the best results is a suitably 
designed brick arch, the installation of which on power doing 
work of an intermittent nature, such as on switch engines, where 
long continued service is not necessary, should be about as 
shown in Fig. 2. The spaces marked X are the only open- 
































Fig. 3—Rectangular Nozzle Used on the Lake Shore. 


ings through the arch. The arch, acting as a baffle wall, pro- 
duces an even flow of the gases of a uniform temperature, and 
by reason of the fact that the arch is incandescent and the gases 
are compelled to travel a greater distance before reaching the 
flues, combustion is materially improved and smoke emission is 
reduced correspondingly. 

In drafting a locomotive so that it will generate steam as 
freely as possible, and at the same time obviate the necessity of 
crowding the fire, there are a number of points that ought not to 


‘be lost sight of. There should be some arrangement whereby 


there will always be not less than one-eighth of the door area 
open and unobstructed for the admission of air over the top of 
the fire, whether the engine is standing or working. The opening 
under the diaphragm should be not less than four-fifths of the 
total flue area. The diameter of the smoke-stack should be not 
smaller than four times the diameter of the nozzle, if the nozzle 
is round. I do not, however, recommend a round nozzle, as the 
rectangular nozzle, shown in Fig. 3, has proved superior to it. 
The reasons for referring to the nozzles and smoke-stack in 
connection with the elimination of smoke are that easy egress 
to the atmosphere of the steam jet from the exhaust and the 
gases entrained thereby is essential. The ideal condition is to 
have the steam jet from the exhaust nozzle pass out through 
the center of the smoke-stack, without coming in contact with 
the walls of it at-any point. The jet should pass out with a 
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liberal clearance all around so that the gases may be entrained 
properly and carried out to the atmosphere without interference, 
as shown in Fig. 4. Unless the foregoing conditions are ob- 
served and provided for, the exhaust in ascending will have a 
sidewise tendency. The effect of this will be that the steam jet 
from the nozzle will scour up the side of the smoke-stack, and 
in doing so the entrained gases will be scraped off, so to speak, 
interfering materially with the draft on the fire, and invariably 
resulting in a smaller nozzle being used than is necessary, to 
increase the velocity of the jet to get the .equired number of 
cubic feet of gases for each cylinder full of steam that is used. 

The smoke-stack should not be longer than is necessary to 
carry the gases over the top of the cab, in which case, if the 
stack is not too small in diameter, the steam jet from the nozzle 
will not eypand sufficiently to fill the stack at the top. The 
rectangular nozzle having the long dimension parallel with the 
longitudinal axis of the engine, will re-shape the steam jet after 
it leaves the saddle, and consequently it will not pass out angu- 
larly and strike the side of the stack: it also insures a full en- 
training area around the whole circumference of the jet, re- 
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Fig. 4—Action of Exhaust Steam with Rectangular Nozzle. 


sulting in easy steam generation, which is a 
function in the elimination of smoke. 

The final step in the accomplishment of smoke prevention lies 
in the application of a superheater. A superheater of the proper 
size installed in a switching engine reduces the consumption of 
coal and water approximately 40 per cent., and therefore it 


most important 


necessarily follows that the emission of smoke will be 
spondingly reduced. 

To stop the emission of smoke from the stacks of cold ‘oco- 
motives that are being fired up in engine houses, is a task not 
easy of accomplishment: in fact, to our knowledge, no means 
have been developed that will cope with this feature, and con- 
sequently the next important and necessary move is to provide 
some method of taking care of the smoke thus made; viz., clean- 
ing it to a point that will render it unobjectionable before it is 
turned out to the atmosphere. 


cOrre- 


Suez CANAL TraFFic—During August 409 ships passed 
through the Suez Canal as compared with 364 ships in August, 
1911, and 337 ships in August, 1910. 
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DESIGNING VOLUTE SPRINGS 


BY H. C. WEAVER, 
Chief Draftsman, San Pedro, Los Angeles & Salt Lake, Los Angeles, Cal. 





In comparison with other types of springs, the volute is not 
very extensively used, although it is a very efficient form and is 
capable of satisfying a variety of conditions. This can be at- 
tributed in most cases to the difficulties encountered in its 
manufacture, and these difficulties in turn can be attributed to 
discrepancies and errors in design. 

Although the general principles of its design are very simple, 
unless care be taken in certain of the details—principally in 
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Fig. 1—Volute Spring With Flat Base and Top Equal to 34 of the 
Circumference. 


calculating the exact Iength and shape of the bar and in deter- 
mining the effective leverages of the coils—the results will not 
be satisfactory. The following directions and formulas, if care- 
fully followed and applied, will eliminate the possibility of 
errors to a great extent. 

The three dimensions which generally limit the design of 
the spring are the inside diameter, the outside diameter, and 
the height. Having these three dimensions given, the main 


point is to utilize all the available space and to calculate the 
when coiled, 


exact length and shape of a bar which, will ex- 
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Fig. 2—Bar for a Volute Spring, Having a Flat Base and Top on 
the Full Circumference. 


actly fill this space, and at the same time keep the outside and 
inside coils or boundary circles of the spring concentric. 
In the diagrams and formulas: 


D = the outside diameter of the spring. 
d the inside diameter of the spring. 


H = height of the spring, after test. 

H,= height of the spring, before test. 

b = thickness of the bar. 

h = width or depth of the bar. 

A = offset of the radius centers of the coils. 

L = length of bar exclusive of tapers. 

L; = length of inside taper (34 of a complete circle in length). 
L. = length of outside taper (3% of a complete circle in length). 
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total length of the tapered bar. 

thickness of the tips or ends of the tapers. 

width of the tip or end of the inside taper. 

width of the tip or end of the outside taper. 

uniform clearance between coils throughout from tip to tip (varies 
from 1/32 in. to 1/16 in. for bar % in. to % in. in thickness). 

mean effective diameter of the smallest coil. 

mean effective diameter of the nt" coil. 
(All of the above dimensions are to be expressed in inches.) 

number of coils (not including tapers). 

modulus of elasticity of steel in torsion = 12,600,000. 

maximum capacity of spring in pounds. 

maximum permissible fibre stress of the spring in lbs. per sq. inch 
(60,000 for buffer springs and 80,000 for carrying springs). 

the deflection in inches of the smallest coil, under the load W. 
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For computing each desired dimension, the following formulas 
can be used. Figure 1 shows the bar, and the completed spring 
with the reference letters as used in this case: 

D — (d + 2b) 


n= — —_— 
2 (b + s) 
D = 2n (b + s) + (d + 2b) 


(=) 
nT — 
2 
3 b s 
L,= — a+>—-) 
4 2 4 
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Le= — (2n + 3) (D + o| 
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b— 3s 
P= ome 
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6, Li 
has i — —- 
7D, 
5; Le 
To= h— 
wD; 
b+s 
A= 
4 
Dn= d + 2nb + (2n —1) 58 
2 f b* h? 
WwW = —————— 
3 Di Vp? + bh? 
wfilb? + h? 
4 = —--——_——-- D7 
2Gbh 
L 6b, 
H = ——+h 
TD, 


L 
Hi = 1.11§—— + h 


It is the practice among some makers to use a top and bottom 
taper equal to a complete circle in length and a lateral taper 
only 34 of a complete circle in length as shown in Fig. 2. In 
this case the notation and formulas are the same as those above 
with the exception of the following: 

D — (d + 3b + s) 
2 (b + s) 
D = (2n + 1) (b+ s) + (d + 2b) 


13b 3s 
L,= rd + — — — 
16 16 


13b 3s 
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16 16 





Tv 
Ls= = [« + 2) (D+ o| 


4n+ 1 4n— 1 
new 2's es Soe 


\ctual practice has demonstrated that a taper of % of a 
complete circle in length affords ample stability as a seat or 
ase to a spring; so that in making the tapers a complete circle 
length, that much useful space is being wasted, and for a 


given inside diameter the maximum capacity is accordingly 
reduced. 
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PAINT SHOP KINKS 


BY T. J. HUTCHINSON, 
Foreman Painter, Grand Trunk, London. Ont. 


REVOLVING TABLE FOR PAINTING. 


The table shown in Fig 1 is provided with a swivel top and 
is used for painting, graining and varnishing sash, cleaning glass 
and painting water coolers. The sash or article placed thereon 
may be turned easily without having to be lifted. The castings 
are such as are generally used on parlor car chairs. The lower 
one is screwed to a heavy oak turned base and the top one to a 
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Fig. 1—Revolving Table for Painting Sash, etc. 


block 14 in. square, the upper side of which is covered with 
rubber. Our pieceworkers find that this device greatly facilitates 
their work. Old parlor car chair swivels can be obtained from 
scrap and the initial cost of the device is next to nothing. When 
once this arrangement is used it will be found to be indtspensable. 


PAINTERS DUSTER RACK. 


The duster rack shown in Fig. 2 was devised to enable our 
stockman to keep track of the brushes without having to give 

















Fig. 2—Rack for Holding Painter’s Dust Brushes. 


too much of his time to it. The rack isa.shelf supported on 
brackets and placed conveniently near the stockman’s desk, with 
holes bored for the number of brushes.required, each work- 
man’s check number being stamped on the duster and rack alike. 
Each day these dusters are returned to this-rack, where the stock- 
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man can see at a glance if any are missing. The month previous 
to the introduction of this rack over a dozen dusters were lost; 
since then we have had no trouble of this kind. 


STENCIL WASHING RACK. 

To clean and care for railway car stencils expeditiously and 
economically became an important matter when piecework was 
introduced. The rack which is shown in Fig. 3 aids us greatly 
in this work. It is 5 ft. high with a trough and shelf below. 























the entire face of which is covered with sheet zinc. The top 
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Fig. 3—Rack for Washing Stencils. 


slopes to the rear, and enables a liberal use of benzine in cleaning, 
which is caught in the trough and runs into the pail at the 
end of the rack, from which it can be used again. By the use 
of the faucet the benzine can be retained in the trough until the 
work is completed, if so desired. 


COACH DOOR RACK. 

Railway coach doors receive more abuse in service than any 
other part of the interior fittings. Therefore they require greater 
varnish protection. We find that this can be attained most effec- 
tually when the doors, after being varnished, can be placed flat- 
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Fig. 4—Rack for Storing Coach Doors. 


wise while drying. 
are 5 
height. 


The dimensions of the rack shown in Fig. 4 
ft. 8 in. wide, 6 ft. 6 in. long and 7 ft. 6 in. over-all in 

It is enclosed with four spring roller shades to protect 
the varnished work from the dust, and is made of two upright 
posts, securely bolted to a heavy base wide enough to support 
the upper structure. To of the two 13 arms or 
brackets are secured. These brackets are so shaped that only 


each posts 
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the extreme edges of the doors touch them when placed in the 
drying position. 
CARBOYS FOR PAINT VEHICLE. 

A systematic way of preparing the vehicle used for priming 
and surfacer coats for new and burnt off work must commend 
itself to the practical painter. The three carboys shown in Fig. 
5 contain the paint vehicle for the priming and surfacer coats: 
each carboy holds about fifteen gallons and is air-tight, thus 
preventing the contents from getting fat. The oil, turpentin¢ 
and japan are mixed in proper proportions for the coats, put 
into the carboys and drawn off by syphon as required. This 
arrangement prevents mistakes by the stockman and uniform 
results are assured. J. W. Davidson, chemist of the Chicago 
& North Western, introduced the use of the carboy and syphon 
system for this purpose. 


LONG-HANDLED BRUSH FOR FREIGHT CARS. 


One of the most economical kinks in painting railway freight 
cars is the use of the long-handled brush. When this method 
was introduced on our road, I had a local brush manufacturer 
make a brush similar to the ordinary whitewash brush, but 
having double the stock securely bound with brass instead of 











Fig. 5—Carboys for Holding Paint Vehicle. 


the usual leather binding, the handle being of sufficient length 
to reach the top of the highest box car. With the short-handled 
brush still used on some lines, much time is taken up in erecting 
and handling the necessary staging, but in using this brush no 
staging of any kind is required and the time formerly needed 
for coating has been reduced fully one-half. 


DEAD WEIGHT OF VEHICLES PER PASsENGER.—“In looking back 
on the history of transportation we find that a horse-drawn car- 
riage will weigh about 1,500 Ibs. to 2,500 lIbs., seating, on an 
average, four passengers and a driver, which gives a dead weight 
per passenger of from 300 Ibs. to 500 Ibs. This vehicle will move 
at a speed of 6 miles to 8 miles an hour over a roadbed not 
comparable to the worst kind of railway track. An automobile 
weighing 5 tons, seating 7 passengers and containing its own 
power plant, moving with almost the same average speed as a 
passenger train over a far inferior roadbed, gives a dead weight 
per passenger of about 1,428 lbs. The dead weight per passenger 
of a steel railway coach amounts to from 1,200 to 1,700 Ibs., 
and, permitting the points of superior comfort and safety to 
be balanced by the poor roadbed and the weight of the pow 
plant of automobiles we must ask the question: ‘Is there no 
possibility of getting below the automobile limits of dead weight 
per passenger, and is this reduction possible without sacrificing 
safety and comfort? ”—A. Copony before the Canadian Ra 
way Club. 




















POWERFUL 2-8-8-0 “TYPE LOCOMOTIVE 


Has a Tractive Effort of 100,000 Lbs. Working Com- 
pound and a Device For Varying the Relation of 
the Point of Cut-Off in the Two Sets of Cylinders. 


A tractive effort of 100,000 lbs. working compound, with 63 
in. drivers, places the new locomotives recently delivered to the 
Great Northern by the Baldwin Locomotive Works among the 
most powerful on our records. They are also the first engines 
with this wheel arrangement, although this company has a 
number of Mallet locomotives of the 2-6-8-0 type in operation. 

These locomotives form the fifth class of Mallets in use on 
the Great Northern. The first engines of the type were purchased 
in 1906 for pusher service. They are of the 2-6-6-2 type, have 
2114 in. and 33 in. x 32 in. cylinders, 55 in. drivers and a tractive 
effort of 71,600 lbs. The total weight is 355,000 lbs. with 316,000 
lbs. on the drivers.* In the following year some locomotives 
of the same wheel arrangement, but designed for regular road 
service, were purchased. These have 20 in. and 31 in. x 30 in. 
cylinders, 55 in. drivers, a tractive effort of 57,940 lbs.; a steam 
pressure of 210 Ibs. and a total weight of 302,650 Ibs., of which 
263,350 is on drivers. The third class, of the 2-6-8-0 type, 


In comparison with other large Mallet locomotives, the new 
Great Northern engines rank sixth in regard to total weight and 
are a very close second to the record holders on the Virginian 
in respect to power. They are fitted with Emerson high degree 
superheaters which have 1,368 sq. ft. of surface measured on the 
inside of the tubes. This slightly exceeds the area of the super- 
heaters on the Virginian engines, which are of the Schmidt type. 
In evaporative heating surface, the Great Northern engine is 
somewhat less both in the firebox and in the tubes than the 
Virginian, and the boiler is 10 in. less in diameter, both at the 
front ring and at the largest point. There is also considerable 
difference in the grate areas, which are 99.2 sq. ft. on the Vir- 
ginian and 78.4 sq. ft. on the Great Northern. Eight of the 
twenty-five engines, however, are arranged for oil burning. It 
will be noted that no feed water heater is provided in the front 
part of this boiler, as was the case in the previous order. The 
tubes have been ircreased to 24 ft. in length and the remainder 














Mallet Locomotive Having a 100,000-Pound Tractive Effort When Working Compound; Great Northern. 


were built in 1910. These have 23 in. and 35 in. x 32 in. cylin- 
ders, 55 in. drivers and a tractive effort of 82,000 Ibs. They are 
fitted with Emerson superheaters, giving 480 sq. ft. of heating 
surface, and have feed water heaters incorporated in the front 
sections of the boilers. They have a total weight of 378,300 
lbs., of which 359,600 Ibs. is on drivers. In 1910 this company 
also converted some consolidation locomotives to Mallets by 
the addition of a new front unit which gave a locomotive of the 
2-6-8-0 type. There is a feed water heater in the new 
section, and a superheater was applied in the old boiler.§ 

The locomotives just received are considerably larger than 
any of the previous classes. They have a total weight of 450,000 
lbs., of which 420,000 Ibs. is on drivers. The cylinders are 28 
in. and 42 in. x 32 in. The steam pressure has been raised to 


9 1. a ° e P e 
210 lbs. while the diameter of the drivers has been increased 
from 55 in., 


front 


which has been standard on previous Mallets on 
this road, to 63 in. The theoretical tractive effort working 
compound is 36 per cent. larger than that of the engines pur- 
chased in 1910 and 55 per cent. larger than the pusher engines 





purchased in 1906. 

Oc or illustrated description see American Engineer & Railroad Journal, 
Yetoher, 1906, page 371. 

J 1 lor illustrated description see American Engineer & Railroad Journal, 
June, 1907, page 213 

me. r illustrated description see American Engineer & Railroad Journal, 
Alugrst, 1910, page 308. 

of r illustrated description see American Engineer & Railroad Journal, 
ct r, 1910, page 399. 
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of the space has been incorporated in a very large combustion 
chamber which adds 81 sq. ft. to the firebox heating surface. 
In some cases it appears that the amount of power developed 
by the two groups on a Mallet locomotive varies with the varia- 
tion in speed and in the point of cut-off in the high pressure 
cylinder. Since it is desirable that the work of the locomotive 
be equally divided between the two groups of wheels, an ar- 
rangement whereby the relative point of cut-off in the high and 
low pressure cylinders can be varied at the will of the engine- 
man, has been applied to these locomotives. This result is ac- 
complished by use of a slotted arm on the reverse shaft of the 
high pressure engine where it connects with the reach rod car- 
ried forward between the frames for operating the low pressure 
gear. The position of the block in the slotted arm is controlled 
by a screw gear in the cab and a change of 20 per cent. in the 
point of cut-off of the low pressure engine is permitted. The 
construction of this arrangement will be described later. 
Boiler—tThe boiler is of the Belpaire type, the square section 
being continued to the front end of the combustion chamber. 
The center barrel sheet is conical, increasing the diameter from 90 
in. at the front end to 102 in. at the dome ring. 
firebox is set over the top of two 63 in. driving wheels, the 
throat sheet is very shallow. In fact, the flat portion of the grate 
which extends forward from the back of the mudring for about 
8314 in. is but slightly below the level of the bottom of the 
boiler barrel. At this point the grate slopes downward to the 


In-as-much as the 
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front of the mudring, which is 634 in. below the back, giving a 
throat sheet only about 10 in. in depth. The combustion chamber 
is 58 in. in length and is flattened on its under side to give a 
clearance of 95% in. from the boiler shell. The clearance on the 
sides is about 6 in. The crown sheet is continuous for the full 
length of the firebox and the combustion chamber and is carried 
by expansion bolts. Flexible stay bolts are freely used in the 
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Latest Design of Emerson Superheater. 


sides of the firebox and exclusively in the staying of the sides 
and bottom of the combustion chamber. 

There are 332 boiler tubes of 2%4 in. diameter and 42 5% in. 
boiler flues for the superheater elements. The arrangement of 
these is shown in one of the illustrations. The main dome has 
a height of 10% in. and is formed of a single piece of flanged 
steel. Restricted clearance limits necessitated the mounting of 
the safety valves and whistle on a steel casting which is de- 
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heated headers are cast separately and bolted together, there 
being one pair on either side of the front end, located as is 
shown in the illustration. The double looped elements connect 
to the headers on either side, and the pipes are bent at right 
angles and fitted with ball joints which seat directly on the sides 
of the header castings, being held in place by plates, each of 
which is secured by two studs. The elements extend back in the 
flues to a point of about 20 in. from the back flue sheet and 
give an area, measured on the inside of the pipes, of 1,368 sq. ft., 
making this the largest high degree superheater ever applied. 
The steam leaves the superheater headers by pipes through the 
side of the smoke-box, and the equalizer pipe, which in some 
previous designs has been connected to the headers, is, in this 
case, installed between the two outside steam pipes at a point 
just ahead of the cylinders. 

Steam Piping—The exhaust from the high pressure valves is 
carried through passages in the cylinder and saddle to a chamber 
directly above the articulated connection. Here is seated the 
ball joint of the receiver pipe. The cast steel ball is screwed 
and then welded by the acetylene process to the 11 in. receiver 
pipe. It is seated on two adjustable brass rings which are 
faced with babbitt and have a ring of packing material fitted 
between them. These rings are held in place by a packed gland. 
The receiver pipe is 24 ft. 5 in. long and at its forward end is 
slip-jointed to a cast steel Y connection, one branch of which 
leads to the side of each low pressure steam chest. The exhaust 
piping for the low pressure engine is in accordance with the 
builders’ previous standards, having a ball joint at the Y con- 
nection that is secured to the front of the two steam chests and 
conveys the exhaust steam to the centre line of the locomotive. 
From this joint it is carried back to a ball joint at the bottom 
of the smoke box. This ball is held in place by a coil spring. 
Between the two is a slip joint packed by snap rings and water 
grooves. The design is so worked out that when the exhaust 
pipe is removed, the receiver pipe can be slid in place or re- 
moved from the front end of the locomotive without further 
dismantling. 


Cylinders, Valves and Valve Gear.—The cylinders are all cast 
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Sections of Powerful Mallet Locomotive on the Great Northern. 


Pressed in a 26 in. opening cut in the boiler shell just back of 
the main dome. The single firedoor measures 16 in. x 20 in. 
The grates on the seventeen coal burning locomotives are ar- 
sed to rock in four sections and have drop grates at the rear. 


In jieu of a brick arch of the usual type, a fire brick wall is 
bt across at the back of the combustion chamber. This is 
42 


in. high, 9 in. thick and its front face is 4214 in. from the 

tule sheet. 

'n the superheater a new method of fastening the tubes to the 
ler has been designed, which is somewhat similar to the 
struction on the Schmidt design. The saturated and super- 


separate from their respective saddles. The high pressure sad- 
dle is composed of two pieces, the upper comparatively small 
part being riveted directly to the boiler. The main saddle is 
then bolted to this and the cylinder castings are bolted to the 
saddle and also-to the frames. Each frame is extended forward 
under the saddle in the form of a single rail 12 in. in depth, and 
thirteen of the 49 bolts holding the cylinder in place pass through 
this frame. The parts are also keyed together at the front, and 
the extension of the frame ahead of the cylinders fits between 
rails of the front frames to prevent them from getting out of 
vertical alignment. At the low pressure cylinders, the saddle, 
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which acts as a support for the cylinders but carries no super- 
imposed weight, forms part of the frames. This is in accordance 
with the previous practice of the builders. Each cylinder cast- 
ing is held in place by twenty-two 1% in. bolts and is lipped 
over the saddle so that the bolts are free from shear. 

The steam distribution to all cylinders is controlled by inside 
admission 15 in. piston valves of the built-up type. _The high 
pressure valves are of the usual design, but in the low pressure 
steam chests double ported valves have been installed.* The 
Walschaert valve gears are operated by a Raggonet power re- 
verse gear. ‘The lift shaft of the high pressure engine is straight 
and supported by brackets secured to the guide yoke. On the 
right hand side it carries the arm connecting to the power re- 
verse gear, and on either side are arms supporting the hangers 
to the radius bars. In-as-much as the shaft is set very low, the 
connection of these hangers to the radius rods is formed in lugs 
cast on the bottom part of the bars, considerably increasing the 
length of the hangers. On the lift shaft at the centre is another 
arm extending downward in a vertical direction when the 
mechanism is at mid gear. This has a slotted opening in which 
a block is fitted. Secured to this block and fitted around it and 
the arm is a reach rod which also extends back of the block 
for a distance of about 10% in. At the forward end it con- 
nects to a small crosshead in the centre of the high pressure 
saddle, from which another rod reaches forward to the reverse 
gear on the low pressure unit. Fitted around the lift shaft of 
the high pressure engine is a sleeve which has two arms, one 
extending up on the right hand side of the locomotive and con- 
necting to a screw operating mechanism in the cab, the other 
one, 10% in. in length, extending backward and connecting to the 
end of the extension of the front reach rod back of the block. 
Thus by means of the screw gear in the cab the length of the 
lever arm controlling the movement of the low pressure reverse 
mechanism can be changed and the relative point of cut-off 
of the two cylinders can be altered at will. This relation, how- 
ever, will be maintained independent of the reversing or move- 
ment of the power reverse gear which will control both gears 
at all times. When the high pressure engine is in full gear the 
cut-off of the low pressure cylinders can be reduced with this 
device to a minimum of 20 per cent. An extra steam gage 
which gives the pressure in the receiver pipe has been located 
in the cab. 

Extension piston rods have been omitted on both the high 
and low pressure cylinders of these locomotives. The pistons 
have dished bodies of cast steel with cast iron bearing rings 
which are 6 in. in width except at the bottom, where they are 
increased to 8 in. Each piston is also fitted with two packing 
rings which are sprung in place. The valve stem crossheads are 
supported on brackets forming part of the back head of the 
steam chest, a practice which can now almost be considered 
standard for new locomotives. 

Frames.—The frames are annealed open hearth cast steel, and 
On 
both the front and back frames cast steel braces are placed mid- 
way between adjacent driving axles and are bolted to both the 
upper and lower frame rails. 


particular attention has been given to transverse bracing. 


The two rear braces on the front 
group are cast in one piece with the lower section of the waist 
bearer. Both of these bearers are under load and the forward 
one has a spring centering device. 

The front truck is equalized with the leading pair of driving 
wheels, while the second, third and fourth pairs of the front 
group are independently equalized on each side of the locomo- 
tive. At the rear, equalization is continuous on either side with- 
out cross connection. 

Restricted clearance made it difficult to place sand 
boxes on the top of the boiler and a supply of sand is carried 
in two boxes placed over the front deck plate. Sand is delivered 
in front of the leading driving wheels only. The bell is placed 


limits 








*See American Engineer, March, 1912, page 141. 
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on the left hand side on the round of the boiler because of 
clearance restrictions. 

The oil supply for the high pressure cylinders is conveyed di- 
rect to the steam chest, but that for the low pressure cylinders 
is discharged at the back end of the receiver pipe. The low 
pressure cylinder cocks are pneumatically operated by a smail 
cylinder placed over the forward deck plate. 

The tender frame is composed of 12 in. channels. 
are of the equalized pedestal type with cast 
weighing 925 Ibs. each. 


The trucks 
iron chilled wheels 


General dimensions, weights and ratios are given in the 
following table: 
General Data. 

NG og wna & dw oS nab RS WCE RAN MERC nee Oman a aren ae 4 ft. 8% in. 
DR fn Cbs ads Sate cal kee ae Ce SS a eR OES eNOS UE be Meee Sen aae Freight 
WE oS oricc pad aS Wee EE RGORR SES a eKSECK OS RNA SER SEE U URN ESS TS 17 coal, 8 oil 
Pe One, DOs oko eof cea eK DORN RSES he eee aSeeee 100,000 Ibs. 
WCISUE 1th WOTKINR OTGEL, COUMRIEK 6 os iiss cceccicescceecenvees 450,000 Ibs. 
Weight on drivers, estimated..........ccceccccscccvccccccees 420,000 Ibs. 
Dre Gx SOR TFEE, CUCNNOG, ose e's cvccccccccccevececosase 30,000 Ibs. 
Weight of engine and tender in working order, estimated...... 600,000 Ibs. 
EE DE, CUO bo ox bn hdc. nb Nass oo0ocbseCNC Cae eeKadeeseed 43 ft. 3 in, 
en I PANS i soc v WA aah is 6b awa ele M Wid te Seerea seen sc ewmed 16 ft. 6 in, 
WEEE DARE, COUR. 5 oc oisa.c ss. ovn on cnes s500sb eee cseecucicesissce cD Sb 6 It, 
EEL TOS; COUNTING GH CERES 6 5 odin cc inien 8 KhN. 05s wa edeeedene 83 ft. 1 in. 

Ratios. 
Weight on drivers <= tractive effort........csccscssececcecccecces 4.20 
Total weight + tractive effort........ wt eeesesees jeesesee ee seeecees 4.50 
Tractive effort X diam. drivers ~ equivalent heating surface*...... 740.00 
Equivalent heating surface* =~ grate area.....cccccccscccsccccececs 108.20 
Firebox heating surface + equivalent heating surface*, per cent.... 3.84 
Weight on drivers ~ equivalent heating surface*............ee.005 49.40 
Total weight + equivalent heating surface*..........eeeeeeeeeeeees 53.00 
Volume equivalent simple cylinders, cu. ft......eseeeee eee eeeeenaes 33.60 
Equivalent heating surface* - vol. cylinders........ceeeeeeees eee + 25d00 
EEE GUER -— E  o ok 5 556 ER Ae CER eo WEEN EN CENC ERE ORE ESS 2.34 

Cylinders, 
Diameter and stroke... ...sccccccccccccccscccsesecccd im. & 42 in. x 32 in. 
KiNG GE VRIVESs 6ccscssve eee BAe Dae Nea Kale a Ope Reeawiee es scans wae Piston 
Diameter of valves....... Braise aisto alae aeols aie ire iste & aaleiele ore wk ea ee wae 15 in. 

Wheels, 
Driving, diameter Over tireS........ccccececccccccccceccssesecscers 63 in. 
Driving, thickness of tires Pe TET eT Te RCE ET Pe CE er 314 in. 
Driving journals, main, diameter and length...............0-: Li x 12 im 
Driving journals, others, diameter and length................-. 10 x 12 in, 
MEINE AEUCK WMOGIE, AUMEIUPUER io 5065.64.55 015:0:64'50.5 606.06 ONO 4S 2a 5s.CON 331% in. 
See Grates, (SET sn a ois 665.3 see ateks eawe las Keenan oma 6 x 12 in 








EE Oe ee CORE ee Tite Re Pe ee ea ee ee ee RO eT 
Working pressure 
ne eee EEE OST PT ee eer Tye ree n. 
S| MRIED GONE WIE og is 6:0 666 5 6 0 AWiale 814 SOROS SS 11714 in. x in. 
Pace Smee, CMON higaisuic cay Cacsdwa 4N65s60eh eC eats s in, in 
PATER, WAGES GIRO 6s 646 e sé oes cens ar adcecersccene F., 6 in.; S. & 5 in. 
Tubes, number and Outside Giameter ccc .cccticcccecoseceseses 332—2% in. 
PICS; TET GHG OUIRIIE GIRMNBUET . ccc soo osc csins csc tes caesees 2—5'% in. 
TMOG, WARUETINL GUE TRICIORE soi. c sc ces acts ceses acs Steel, No. 11 B. W. G. 
PRE. INACETOL GONG CHIGKRENR. 6.65.0 is iiccs 6c 0860-06608 Steel, No. 8 B. W. G. 
Bo EEOC eee Serre EE Ce PE CE ee ERE Oe ee, 4 ft. 
FUCA SUSEACE, TUDES 6 oo occ ccc cscs c ace cucseteccesevesenses 6,120 sq. ft. 
Pen SET. SEEN | icon 45 S55 <p. bee oo 2 4b 04 645-0e ORO RO ane 326 sq. ft. 
Seen IO GUESS sa cA ouside CON WEARS N Ob ee eee ema ee .6,446 sq. ft. 
DUDETRORIES TOMINE BULTACE 6 occe ce iscs ce ceseccst cesse sesso 1,368 sq. ft. 
RO CUA (cha e as Gran aaa SRO Uacne Mee eee ha Ca OeR EOE Mee eNe 78.4 sq. It. 
Tender. 
ii eta en 215 Wane oda Merah a Se Ae eRe e NaS i emeRe 12 in. channels 
eh NE. ne Serer reer re ere rere errr 6 in. 
Toursigic, Giameter and TAG 6oiccs disse ce cackciesrs tn inesonee ie EO in 
WGECT GRDACIY hice cccdas caves cob atta seesese sees eueceseassGenee mum 
OCR CTT TT Se REE EEE Te Pek ee ee Oe, 13 tons 


Coal capacity 


* Equivalent heating surface equals 6,446 + (1.5 & 1,368) = | 


E.ectric TRAcTION IN GREAT Britain.—Electric operation on 
railroads in Great Britain covered lines having a total length of 
258 miles of single track at the end of 1911, according to the most 
recent official reports. Of this amount 20634 miles are operated 
solely by electricity. In 1910 the mileage using electricity was 
22934. The increase has been largely on the London, Brighton 
& South Coast. 


AveRAGE Net RETURN ON THE VALUE oF Property.—Approxi- 
mately the percentage of net return on the capital value of manu- 
factures in 1900 was 17.119 per cent. and that on the cost of 1 ad 
and equipment of railways was 4.650 per cent. In 1910 when the 
capital value of manufactures had increased 105.3 per cent. the 
percentage of net return was 12.041 per cent., while on the cos: o! 
road and equipment of railways,. which had increased 40.2 
cent., the percentage of net return! was 5.729 per cent. 











RAILWAY ELECTRICAL ENGINEERS’ ASSOCIATION 


Program Included Reports on Shop Practice, Shop 


and Postal Car 


The fifth annual convention of the Association of Railway 
Electrical Engineers was held in the Auditorium Hotel, Chicago, 
October 20-25. F. R. Frost, electrical engineer of the Atchison, 
Topeka & Santa Fe at Topeka, presided. The secretary-treas- 
urer reported a cash balance of $1,044 and a total membership 
of about 550. 

AXLE LIGHT EQUIPMENT. 


A report on Data and Information was submitted by a com- 
mittee of which E. W. Jansen (Ill. Cent.) was chairman. Fol- 
lowing is an abstract of that part referring to axle light equip- 
ment: 

One of the most important points to be considered in placing 
axle light equipment on the car is a good suspension and the 
method in which the suspension is attached to the truck. On 
cars with steel trucks the suspension should be secured to the 
truck without any chance of vibration. It is advisable, where 
This will 
A statement of belt mileage made 
on different classe¢# of cars using the highest grade of 5-in. 4-ply 
rubber belt with 1l-in. dynamo pulleys and 21-in. axle puileys, 
is given as follows: 


possible, that large axle and dynamo pulleys be used. 
increase the life of the belt. 


Jan. Feb. March. April. May. June. 
Cie8 i. cesGecasdecauheeean 117 118 121 117 109 117 
OIE. v5 on dbncecukeee neers 48 26 34 19 28 19 
Average mileage per belt. 25,952 44,032 37,192 59,702 45,155 79,878 


The reason for the low mileage in winter months is because of 
the ice and extremely cold weather. 

From a report of the light failures, that is, those cars which 
arrived at a terminal with less than 25 volts, or 35 volts where 
tungsten lamps were used, it was shown that out of 120 cars, 14 
failures were shown in January, or 88,900 miles per failure; six 
failures, or 199,000 miles per failure, in February; 13 failures, 
or 101,000 miles per failure, in March; 11 failures, or 107,000 
miles per failure, in April; seven failures or 187,000 miles per 
failure, in May, and two failures, or 661,000 miles per failure, 
in June. From the statistics of 58 different roads it was shown 
that 13,736 cars were lighted by electricity and 29,075 were 
lighted by other means, or about 32 per cent. are lighted by 
electricity. Of these 1,673 have straight storage; 481 are lighted 
with turbines; 2,073 have the head end system and 7,100 have 
the axle generating system. 


SHOP PRACTICE, 


[he committee on shop practice, C. J. Causland (Penn.), 
chairman, presented a report of what is considered good prac- 
tice by shop engineers of the leading railways. An abstract of 
the report follows: 

/ 


InacprY 
OWE?) 


-lant—Steam turbines are being used to a very large 
extent in railway power plants, due to their smaller size and 
greater economy than reciprocating engines, but there is still 
much to be said in favor of the latter. They are favored by 
many engineers for driving direct current generators, with the 
turbine as the favorite for alternating current machines. One 
point which has always been mentioned in favor of the recipro- 
cating engine is the use of its exhaust steam for heating the 
shops, but this applies only to non-condensing engines, usually. 
l’-cent developments in steam turbines have brought about a type 
d-signed especially with a view to using it in connection with 
st-am heating systems. The large amount of glass used in rail- 
rad shops, with the consequent great radiation of heat, makes 
t's heating problem an important one, but beyond the province 
© this report. 


[he switchboard should not merely contain panels enough for 


Lighting, Steam Turbines, Etc. 


all of the generators and feeders, but each panel should have a 
complete equipment of meters, switches, etc., in order to allow 
of the fullest knowledge and control of conditions in each circuit. 

If the power is to be transmitted over any very great distance, 
which seldom happens in railway shops, the voltage should be 
as high as possible for safety, in order to reduce the amount of 
copper required for the lines and to keep the terminal voltage 
up to as nearly normal as possible. Either a. c. or d.c. dis- 
tribution can be made safely at 440 volts and this is high enough 
for any railway shop at present constructed, and if the power 
plant is properly located it will do for any plant that will prob- 
ably ever be constructed. 

The electric distribution system should be kept away from 
the heat of the steam pipes and the practice of putting the cables 
in ducts placed alongside a pipe tunnel, instead of having them 
in it, is better practice. This plan is followed in the Big Four 
shops at Beech Grove, Ind. 

Where alternating current is used it is customary to locate 
transformers at the various distribution centers for stepping 
down the voltage to that required for the lights or motors. 
Usually these are located on poles outside the buildings, some- 
times inside, but when the distribution system is underground 
the transformers must be inside the buildings or in manholes. 
At the Pullman shops manholes are placed at each of the principal 
distribution centers, outside the buildings, with the step down 
transformers therein for reducing the voltage from 2,300 volts 
to 110, 220 or 440 volts as required. 

Shop Equipment.—Each shop presents conditions of its own. 
One of the most important things is a good set of accurate rec- 
ords of time, operations, materials, machines, men and methods. 
Another is as to whether group drive or individual drive is going 
to be best for any one department or the entire shop. 

There is practically no argument as to the use of anything but 
electric motors where they are at all applicable, and that means 
practically any place where power is used to produce motion. 
Among the benefits gained through their use are decreased trans- 
mission shaft losses, increased production through easy speed 


control, accurate knowledge of power required for any given 


purpose, ease of power control and distribution, flexibility of 
machine arrangement, reduced vibration of buildings and ma- 


chines and the elimination of most belt troubles. 

The present tendency in locomotive shop equipment is to in- 
crease the number of machine tools per pit. The average is be- 
tween 6 and 8 per pit, with many shops having from 5 to 6, but 
the tendency is towards from 8 to 10 per pit in several of the 
newer shops. There is no fixed rule, apparently, as to how many 
tools of each kind will be required per pit, but an average of 
a large number of shops shows the following proportions: 


Turning tools 


TUT reer TTT ee eT ee ro Te Or ee 5U per cent. 
Cette COON kk cdc ccccnccdascadscdéaencacc#ccadeucadaee caapeee 
EPR SOUND ia 6 vias cc cedeccteces cciencdes es etecunstausqenae 11 per cent. 
CIEE THEE 20 Kn kccdcksonedcnded oseqeen dent eunutaaneuncEl 7 per cent. 
PRONOUNS © 5 hn. 0 acdc cewcndacdtes deacddas cheneeduswadeaun 7 per cent. 


Nearly all wood-working machines in electrically operated 
shops are fitted with individual motors because of the com- 
paratively large amount of power required. Induction motors 
with squirrel cage windings are used for this purpose on account 
of the freedom from sparking and the constant speeds. 

The use of the automatic controlling devices is increasing. 
Suitable devices for both variable and constant speed motors 
are now available, most of them being arranged for push button 
control. The use of push buttons reduces the chances of injury 
to both workmen and tools, and makes it so easy to start and 
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stop the machines that the men will stop them during idle 
periods instead of allowing them to run and waste power. The 
automatic starters also have certain protective features which 
are valuable, most of them opening the circuit on overload. 

Another useful practice is being followed in regard to com- 
pressed air supply. This is the placing of small motor-driven air 
compressors in all shops requiring air outside of regular work- 
ing hours. In this way a small amount of compressed air may 
be provided without operating the large air compressors in the 
main power houses. 

The use of electrically operated safety devices of a variety of 
kinds could be extended to good advantage, and a new system 
for this purpose will soon be placed on the market. This is de- 
signed to stop the machinery instantly in case of accident and 
may be operated from any part of the shop. Automatic fire 
alarm systems are also being neglected and the risk greatly in- 
creased as a result, with no good excuse. This is also worth 
consideration and improvement. 

STEAM TURBINES. 

A paper on the Commercial Efficiency and Application of Small 
Steam Turbines was presented at the Wednesday afternoon ses- 
sion by W. J. A. London and Ashley P. Peck. A brief abstract 
follows: 

As a general rule, the small turbines are applied to the auxili- 
aries of a plant, such as exciters, boiler feed, circulating and hot 
well pumps, where the exhaust steam may be used in the feed 
water heaters or for other purposes; in such instances the 
efficiency of the turbine may be sacrificed to gain additional re- 
liability, for the ultimate thermal efficiency will be high. Less 
work is required in the care of these units than in the ordinary 
reciprocating engines, and they stand considerable hard usage, 
instances being known where turbine pumps have run while 
completely submerged in water. As prime movers for generators 
for power and light the turbine has the advantage of occupying 
small floor space, requiring little attention and no adjustments 
during long periods, and maintaining its original efficiency. 
They may be successfully applied to direct current generators, 
using 500 volts or less. 

In the discussion of this report the question of exhaust or 
low pressure turbines was considered, and it was pointed out 
that where there were sudden demands for current presenting 
several peak loads throughout the day the exhaust turbine was 
not a valuable adjunct. However, in the case of an evenly 
loaded plant, such as a manufacturing plant or a railroad shop, 
an exhaust turbine will prove economical. 


INDUSTRIAL LIGHTING. 

In a paper on Industrial Lighting by B. F. Fisher, Jr., several 
important points concerning shop illumination were considered. 
In the first place, the problem should be very carefully studied 
as to the location, reflection and power of the lamps. They 
should be so located as to provide the light where desired and as 
efficiently as possible. In many old installations a large part 
of the light is absolutely wasted by being allowed to diffuse too 
generally over areas where it is not needed. 

The arc light and high power incandescent lamp were recom- 
mended for general use in rooms with high ceilings, the arc or 
mercury vapor lamp for medium high ceilings and the mercury 
vapor and incandescent lamps for low ceilings. In the case of 
the medium ceiling, the mercury vapor lamp was recommended 
in preference to the arc when it was desired to eliminate sharp 
shadows. The proper diffusion of light may be obtained by using 
the necessary deflectors and by their use the power required 
for lighting may be greatly reduced. The power of the lamps 
should be as high as possible to give the desired illumination. 
Of course, different problems will require different arrange- 
ments and numbers of lamps. Cases where shadows are very 


undesirable will require a larger number of lights than where 
the shadows are not considered and they will be of less power, 
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but where it is desired to increase the illumination it should bx 
done by higher power lamps rather than by increasing the num- 
ber of low power lamps. 

The comfort of the employees should be considered. -It will be 
found that artificial illumination at dawn, twilight or gloomy 
weather will require considerably more candle power than after 
dark, and shops operating under those conditions should be 


equipped to give that extra amount of light. Much may be 
gained by the proper arrangement of the circuits; for instance, 
where a shop works through from daylight to darkness, as many 
do in the winter months, the circuits should be arranged paralle! 
to the windows so that at the beginning of darkness the circuit 
in the center of the shop may be turned on first and so on out 
to the windows. ; 

Care should also be taken in the original lay-out of a shop 
to provide for any change in the location of the machinery; in 
other words, the units should be so located that a machine may 
be operated with equal efficiency, as regards light, from any 
angle. 

Another important point brought out was that of keeping the 
lights and reflectors clean and free from dust and dirt, for it 
is very easy to lose 50 per cent. of the original illumination in 
this way. A man should be commissioned to keep both the 
reflectors and the lamps clean, washing them with soap and 
water, if the full benefit of the lighting system is to be realized. 
The lamps should be located where they will not become spat- 
tered with oil or grease or other dirt. 


POSTAL CAR LIGHTING. 


A. J. Sweet presented a paper on Postal Car Lighting, in 
which he mentioned shadows, light in the eyes of the mail 
clerks, specular reflection, and the intensity of light, as being 
four important points to be considered. The shadows may be 
somewhat eliminated by the correct location of the light units. 
The lights should be high enough so they will not shine in the 
eyes of the men. The specular reflection may be greatly re- 
duced and almost elminiated by sufficient diffusion of the light 
and this is best obtained by the indirect lighting system, which, 
however, has not been found practical in postal car service. 
The intensity of the light should be at least 2% foot-candles at 
the reading height above the floor and 3% foot-candles would 
be considered very satisfactory. The efficiency of the illumi- 
nation of the car will be largely influenced by the type of re- 
flector used on the lamps and the way in which the light is di- 
rected to where it is needed. It was shown that with various 
types of reflectors a light efficiency from 25 to 62 per cent. 
could be obtained, the 25 per cent. being obtained in the in- 
direct lighting system and the 62 per cent. with the use of a 
mirror reflector. The illuminized metal reflector was rated at 
44 per cent. efficiency and was recommended for use in this 
service, as it was the only reflector that gave a high efficiency 
that could be considered practical, as the mirror, the prismatic 
and the opal reflectors were likely to be broken in cleaning 
due to rough handling. 

Mr. Sweet recommended the 50-watt lamp as giving the best 
service and being more economical as to wiring, fixtures, etc. 
He also pointed out that the cost of perfect maintenance will 
more than pay for itself in the increased lighting efficiency. In 
other words, it would be much cheaper for the railroads to re- 
duce their factor of safety in the intensity of light and keep the 
lights well maintained. A system should be inaugurated so 
that the reflectors to be cleaned may be replaced by reflectors 
already cleaned; they should be taken from the car and given 
a thorough washing. : 

C. M. Reed, chairman of the postal car committee for ‘he 
Railway Mail Service, mentioned specifications on lighting tat 
are to be presented in the near future. He intimated that a 
lighting efficiency of 99% per cent. would be required of ll 
postal cars and that this would be determined from the (ip 
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If a road will guarantee this efficiency, candles will be 


failures. 
allowed for auxiliary lighting. If, however, a road does not 
agree to this efficiency, or if it is found that this efficiency can- 
not be maintained, an auxiliary lighting system will be required 
of either oil or gas. Mr. Reed also recommended the single row 
of lights along the ceiling. On request of several of the 
members present he agreed to consider instructing the mail 
clerks to report any defects or items, whereby the efficiency of 
the equipment may be increased, directly to the inspector by 
means of a note directed to him and placed in a box in the 
switchboard locker. The system on the Lehigh Valley was 
spoken of, whereby the postal clerks leave notices to the in- 
spectors in the switchboard locker and also notify conductors 
when anything serious is the trouble with the lighting system; 
in this way it is possible for the conductor to wire ahead for 
an electrical inspector to board the train and correct the diff- 
culty if possible. It was clearly shown that the postal car 
committee on the part of the government was ready in any way 
to help the railroads in maintaining the efficiency of their postal 
car equipment. 
OTHER PAPERS. 


Committee reports were also presented on the Train Light- 
ing Practice, Installation of Wiring, Improvements. Standards 
and Specifications. 

The report of the committee on train lighting practice, F. E. 
Hutchinson (C. R. I. & P.), chairman, included the various 
methods of operating electric lighted cars, the cleaning of bat- 
teries, and reports on electric lighted cars. It was stated that 
the sediment removed from the batteries should not be thrown 
away as it could be sold for $40 a ton. A form of inspector’s 
report was also recommended. 

The committee on wiring considered engine houses, machine 
shops, engine rooms, boiler rooms, storehouses, oil houses, coal 
sheds, cinder pits, passenger and freight stations. In 
every case the wiring was recommended to be run in conduit 
and that the fittings should be of the standard grades of 
sherardized or galvanized material. The insulation of the wire 
should be of high quality rubber, paper or varnish cambric, and 
all the wiring should follow as closely as possible the National 
Board of Underwriters’ code. 


most 


It was especially brought out that 
considerable money could be saved by studying carefully the 
general problem of wiring. 

Under the subject of improvements a report of the several 
companies manufacturing axle lighting equipment, axle pulleys, 
belt fasteners, electric meters, ball bearings, generator con- 
nectors, lighting systems, storage batteries, car lamps and fix- 
tures, fans, motorg, electrical instruments, headlights, ventilat- 
ing equipment, wire and wiring devices, etc., was presented 
showing the improvements made in their special lines. 

The committee on standards presented its recommendations in 
contrast to those recommended by the M. C. B. committee on 
train lighting. In most every case these standards were identical, 
the exceptions being in the notices required on the switchboard 
locker, which in the case of the Electrical Engineers, are more 
complete, and in the M. C. B. recommendation No. 12 was ob- 
jected to. Also there was a difference of five cents in the labor 
cost for electrical service; the M. C. B. Association recom- 
ded 30 cents, while the Electrical Engineers recommended 
35 cents. A consensus of opinion is to be obtained from the 
members of the association concerning other recommendations 
which will be forwarded to the M. C. B. committee on train 
lighting. 
mplete specifications were presented on rubber belting for 
ax! generators, rubber covered wire and cables, and incandescent 
lan.os which were referred to letter ballot. 

paper was also presented by N. W. Storer, general engineer, 
W<tinghouse Electric & Manufacturing Company, on Electric 
Tr ction, an abstract of which is presented elsewhere. in this 


met 
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OTHER BUSINEsS. 

The following officers were elected for the ensuing year: D. J. 
Cartwright, electrical engineer, Lehigh Valley, president; C. R. 
Gilman, chief electrician, Chicago, Milwaukee & St. Paul, first 
vice-president; H. C. Meloy, chief electrician, Lake Shore & 
Michigan Southern, second vice-president; Joseph A. Andreu- 
cetti, general foreman, Chicago & North Western, secretary and 
treasurer. The following executive committee was also elected: 
L. S. Billau, assistant electrical engineer, Baltimore & Ohio; E. W. 
Jansen, electrical engineer, Illinois Central; F. E. Hutchinson, 
chief electrician, Chicago, Rock Island & Pacific; C. J. Causland, 
chief electrician, Pennsylvania Railroad; Willard Doud, shop 
engineer, Illinois Central, and W. A. Del Mar, electrician, New 
York Central & Hudson River. The next annual meeting will be 
held in Chicago, and the semi-annual meeting in Atlantic City. 


HEAVY DUTY 18-INCH LATHE 





A powerful engine lathe which, while having no particularly 
new features of a general nature, is an excellent example of 
the modern tool for heavy duty is shown in the accompanying 
illustration. This machine has been designed and is built by the 
Mueller Machine Tool Company, Cincinnati, Ohio. It is strong 
and rigid in every particular, and the most modern types of 
speed and feed changing devices have been provided. The 
standard machine is provided with a three-cone belt drive and 
has double back gears of the slip gear type, the changes being 
made through the medium of a lever conveniently placed at 
the front of the machine. The back gear ratios are 3% and 
10% to 1. There are nine spindle speeds ranging in geometrical 
progression from 13 to 300 and the screw cutting arrangement 

















New Mueller 18-in. Lathe. 


provides for 45 changes of thread, ranging from two to sixty, 
including the 114% in. pipe thread. These are all obtained 
within the quick change gear box and a chasing dial on the 
carriage permits the catching of threads at any point without 
stopping the machine. The feeds are all positively geared and 
can be started, stopped or reversed in the apron or head, for 
either a cross or lateral feed motion, only when the lead screw 
nut is disengaged. 

To prevent the bottom slide on the carriage from overhanging 
its bearings when large diameter pieces are being turned, both 
the tailstock and headstock are set off center. The machine 
will swing 18% in. over ways and 13% in. over the carriage. 

All materials used are those which have been decided to be 
the best for the different purposes after long experience in 
lathe building.. All gears in the gear box, and many others 
throughout the machine, are of steel cut on special cutters and 
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all are completely covered. The spindle is of carbon crucible 
steel and runs in phosphor bronze bearings. The cast iron 
parts, including the bed, have the metal distributed in the most 
effective manner to resist the strains imposed. ; 

This lathe will turn a length of 2 ft. 4%4 in. between centers; 
has a 6 it. 3% in. bed and weighs 3,200 Ibs. 
or a longer bed can be obtained if desired. 


A motor drive 


GRAVITY COUPLER CENTERING DEVICE 


A device for centering couplers which does not require the 
aid of springs is shown in the accompanying illustrations. It 
includes a cast steel carry iron of much the same form that is 
now generally used in steel freight cars, the essential difference 
being that there are two concave recesses cored in the center. 
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Section B-B. 
Powers’ Gravity Centering Device for Couplers. 


Two cast steel rollers connected by a bar, rest in these re- 
cesses and on them rests the carriage that carries the shank of 
the coupler. It is evident that when the coupler is off center on 
either side it will be lifted up and its weight will tend to force 
the rollers to the bottom of their cavities and thus return the 

















Details of Gravity Centering Device for Couplers. 


shank to the central position. This device adds bust about 
eighteen pounds to the weight of the car. It is evidently dura- 
ble and not subject to either wear or disarrangement. It has 
been patented by Robert E. Powers and is furnished by the 
Powers Gravity Company, Montreal, P. Q. 


New Jersey RAILroAD VALUATION.—The valuation of railroad 
property in New Jersey has been increased $38,000,000, making a 
total of $324,541,117. The taxes will amount to $6,183,530. 
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STEEL PASSENGER CAR PAINTING’ 


BY J. W. LAWRIE, 


Manager, German-American Chemical Works, Milwaukee, Wis. 


Paints for steel have different functions, in many respects, 
than those for wood. In painting steel we have the absorption 
into the pores to only an extremely limited extent, compared 
to that which we have in painting wood. For this reason 
there must be some other way adopted for getting the strong 
clinging effect that the pores of wood afford as an anchorage 
for the paint coats. It is almost necessary to assist an oil 
paint with something which is a better adherer to steel than 
linseed oil. For this reason a certain amount of varnish is 
found in all steel primers. At the same time the pigments 
which have answered for wood may or may not do for steel. 
It has been established in a practical way, as well as experi- 
mentally, that the fewer the number of paint coats on steel, 
which will give the maximum protection, the longer wear- 
ing and better service will the paint coating give. 

The pigment must give the color and shade desired, opacity 
and thickness of film; it affects the life of the paint, both by 
its actinic action due to its color absorption, etc., and its chemi- 
cal effect on the oils or vehicle. It should be such as to give 
the maximum inhibition of corrosion on the steel. 
itself may be due to several factors. 


Corrosion 
Moisture must be present 
for continuous corrosion; acid, gases and oxygen assist, and 
any free acid, such as is used in pickling steel, is a strong 
inducer of corrosion. When these causes are considered an 
attempt to get ways of overcoming their effects and so approach 
perfect inhibition of corrosion can be made. It must be borne 
in mind, however, that inhibition of corrosion is only one of 
the desirable qualities of a paint for steel. 

There are essentially two or perhaps three great classes of 
pigments as regards their effect on steel. These classes can 
be called the electrical, the chemical and the passifiers. [x- 
amples of the passifiers are the chromates, which seem to render 
the steel immune to oxidation. 

In line with the electrolytic theory of the corrosion of steel, 
the differences in electrical potential produce a current of elec- 
tricity in the direction of the high to low, or positive to nega- 
tive. The different pigments show considerable difference in 
their relation to steel, and for this reason if pigments are used 
which are positive to steel, then in any flow of current the 
positive material would go into solution and the negative ma- 
terial, or, in this instance, the steel, would be protected. Such 
pigments would therefore be inhibitors of corrosion of steel. 
Those of the same potential, or neither fositive nor negative 
to steel, would be neutrals, and those negative would be ac- 
celerators. 

The chemical pigments are those which through their particu- 
lar chemical properties, such as acidity, either direct or through 
hydrolysis, neutrality. or alkalinity, affect the steel so as to 
inhibit or accelerate It is practically established 
that there is a minimum alkalinity below which there is no 
inhibition, and also with too strong alkalinity the action of the 
pigment on the vehicle oils is so pronounced that such pigments 
are detrimental to the life of the paint. Practically all pig- 
ments belong to both the electrical and chemical classes. A 
pigment may be positive to steel, and yet in itself, or by 
hydrolysis, be so acid in action that instead of being, as would 
be expected, an inhibitor, it is, instead, a strong accelerator of 
corrosion. In the same manner, a negative pigment may be 
sufficiently alkaline as to become an inhibitor. Many pigments 
are both positive and alkaline, and therefore extremely rood 
inhibitors. Others are neutral, either through opposing ¢lec- 
trical and chemical properties (as applied to inhibition, ctc.). 
or are neutral of themselves in all respects. Again, other pig- 


corrosion. 





* Abstract of a paper preserted at the Eighth International Congr ss of 
Applied Chemistry, held in New York, September, 1912. 
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ments are negative and acid, and so strong accelerators. There 
are, of course, all grades and stages in these valuations. It 
is, however, possible by test to identify the different properties 
of the different pigments and combinations of pigments, and 
so classify them as to their actual value for inhibiting corrosion. 

It is possible to measure directly differences in potential 
between pigments and steel, and also the relative acidity or 
alkalinity, either as a direct property or as one produced by 
hydrolysis. These tests can be applied directly to most pig- 
ments, but not to all. There is one test which may be con- 
sidered final and fair. That is, an actual exposure test of the 
pigments combined into paints and applied to steel panels 
under different exposure and weather conditions. It must be 
admitted at once that such tests are not absolute, but their 
relative value cannot be disputed. It is impossible from the 
results of such tests as those at Atlantic City to say that the 
American vermilion is 10 times as good a pigment as some 
other pigment which would be rated at 1. The relative fact 
is that American vermilion is a first-class inhibitor of corrosion, 
whereas the paint rated at 1 is not an inhibitor and is probably 
one of the negative pigment paints, and therefore an accelerator. 

The writer has been experimenting for a long time with the 
so-called razor blade test for both pigment and vehicle. The 
test is made by completely separating the pigment from the 
vehicle by solvents and the centerfuge, so that there is no 
trace of the vehicle left with the pigment. The pigment is 
then re-ground until all of it passes through a 100-mesh sieve. 
It is then made into a stiff paste, with water, spread out on 
a square of filter paper and the emeried razor blade is wrapped 
up in the pigment in such a manner that the pigment is in 
intimate contact with the surface of the blade all over. The 
wrapping up of the blade properly has much to do with the 
success of the experiment. The blades are left for about 21 
days, being kept moist all the time. They are then cleaned, 
re-weighed, and the loss in weight, together with the appearance 
of the blade, gives the value of the pigment for steel protection. 
The results so obtained have been followed with outdoor ex- 
posure panels, and the conclusions arrived at from the razor 
blade test check with wonderful accuracy the results obtained 
by exposure. As examples of these checks the relative values 
placed on some of the Atlantic City steel panels and the losses 
on the razor blades are given as follows: 


Loss Atlantic City 
Razor Blade. rating. 
PIOETOR: VOUMMEOD ic iecs incite csnvacrnieanes -0005 10 
PUMMEON WMC GME ieee ccccccguvccseokue .0015 9 
ee I ge a eer ee err 0247 2u% 
DO ROE cigensecveticbcetesnancscachen dune -0002 9 
ee CRE ns aca ca cheeses cacackaces .0004 . 9 


Tests on over 200 different pigments and mixtures of pig- 
ments have been made with the exposure test for a check. The 
results indicate that when properly carried out the blade test 
is reliable and of great value where time is such an important 
factor as in large testing laboratories. 

In like manner the vehicle can be tested for its value as a 
resister of moisture and gases. The emeried and weighed 
razor blade is dipped into the separated vehicle and given 
two coats, with proper drying intervals. The blade is then 
subjected to alternating treatments with water and moist 
sulphur dioxide, and carbon dioxide gases. This treatment 
is continued for a period of 11 days. The blades are then 
cleaned and re-weighed. The appearance and loss in weight 
give the relative value of the vehicle as a resister of moisture 
and gases. Here the filmometer may be used with great success. 
This particularly where tests are made on paints from competing 
companies, and designed for the same purpose. The test of 
the resistance of the film to acid and gas penetration is of ex- 
treme importance. We have in railway service to contend with 
sulphur dioxide and carbon dioxide gases, as well as an almost 
continuous presence of moisture. For this reason the paint 
must be able to exclude these gases and moisture. This ex- 
clusion depends largely on the nature of the vehicle. Straight 
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linseed oil or soya bean or other like oils, will not exclude 
completely. If, however, a gum varnish is added to the oil 
the porosity is largely stopped. This, of course, is more or 
less perfect, according to the amount of varnish used, its kind, 
etc. At the same time the physical condition of the pigment 
must be considered, as too coarse a pigment will practically 
always leave a porous film. Too much varnish on the other 
hand, especially in a priming coat, will leave a glossy surface, 
to which the second coat will not adhere well. At the same 
time it is well established that varnish will not carry a large 
amount of pigment and give successful outdoor surface. It is 
for this reason that there have been so many failures with 
the so-called “quick process methods” of finishing steel cars. 

Many tests have been made to establish the value of baking 
the paints on steel cars. Our results and practical experi- 
ence, based on these tests, have shown that the life of the baked 
paint on steel is prolonged wonderfully and also the adherence 
to the steel itself is very much better. At the same time the 
baking has the additional value of making the vehicle much 
more impervious to moisture and gases than the same vehicle 
unbaked. Numerous experiments with certain kinds of vehicles 
baked gave a resistance in this way of almost three times that 
of the same vehicle unbaked. The mechanical difficulties of 
baking an entire car are large. In this respect, the removable 
sheathing of the modern Pullman is of a decided advantage, as 
it can be readily taken off, the paint removed, the sheathing 
re-painted, baked and placed back again on the car as before. 
There are some other difficu't problems involved in the baking 
of the paint. It is the best practice at the present time to 
bake the surfacer. This baking produces an extremely hard 
and brittle coat. Up to the present, when it is necessary to 
refinish such a car, no chemicals have been found which will 
successfully remove this baked surface. It is, however, possible 
to remove all coating over the surfacer and then rebuild up 
again in the regular manner. Here again the problem of baking 
the entire car is paramount and so far the problem has not 
been solved with entire success. 

The baking temperature and length of time baked have a 
great deal to do with the life service of the paint. In general, 
the lower the temperature and the longer the time the paint is 
baked, the better the wear, service and resistance to moisture, 
and the more elastic the film. Twelve hours at 180 deg. F. are 
better than five hours at 280 deg. F. ; 

There is no longer any argument with regard to the prepara- 
tion of the steel for painting. Wherever possible sandblast. 
Pickle only when no other means are available to remove scale 
and rust. Pickling with sulphuric acid gives under the usual 
factory methods the best accelerator of corrosion of any agent 
met with in regular railway service. Capillary attraction is an 
extremely powerful force. The sulphuric acid by this force 
enters the spaces between the crystals of the steel and is held 
very tenaciously. A mere dipping in a bath of water or several 
baths of water fails to remove all the acid and with the hydro- 
scopic nature of sulphuric acid an ever-increasing area of steel 
is subjected to acid action. The whole sheet begins to corrode 
under the paint coat. Even with a paint which is inhibitive 
and moist-proof such action will soon destroy these valuable 
properties. The action of the acid is cyclic and almost unend- 
ing. Ferrous sulphate is readily converted to ferric sulphate 
and with moisture to ferric hydrate. Under these conditions 
the ferric hydrate is precipitated out of solution and does not 
re-act further with the acid. The acid is re-generated and 
again re-acts with the steel, etc. The ferric oxide formed is 
electro-negative to steel and with moisture and acid a current 
is established, carrying iron ions from the steel into solution. 
These are precipitated out as more ferric hydrate or oxide 
and so again the action proceeds ad infinitum. It would be 
better to pickle with hydrochloric acid than with sulphuric acid 
even at a higher cost, because this acid is not hydroscopic; it is 
volatile at a low temperature and its capillary force is small 
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compared to that of sulphuric acid. If it is necessary to pickle 
with sulphuric acid, then wash with a stream of hot running 
water, so as to overcome by heat, force and dilution the capillary 
strength of the acid. Treat with lime water and wash again, 
dry and oil. 

There is one feature of steel car building that is generally 
neglected. The outside surface of the steel is taken care of in a 
more or less respectful manner, but the inside of the sheet 
is usually given a coat of slush paint and the scale’ is seldom 
removed. Oil may be on the surface, or rust already formed. 
This treatment is certainly to be condemned. The inside of 
the outside and the outside of the inside sheets form a box 
with little ventilation, but usually holding a -great deal of 
moisture. The paints used are seldom good resisters of mois- 
ture, and as a result corrosion starts and is aided by the con- 
ditions until there is often danger that the inside of the sheet 
will corrode through before the paint on the outside has seen 
decent service. As color is of no interest in this case it is easily 
possible to apply a good inhibiting and moisture resisting paint 
on these unseen sides of the sheets of steel and so prolong 
the life of the car very much. It is also a matter of general 
safety to properly paint this material, as it is impossible to get 
at the surface for repainting after the car is in service. 

Where molding abuts on steel sheets it is usual to interpose 
sheet copper between the two pieces of steel. 
duce as near a water tight joint as possible. The fact remains 
that the joint is never entirely water tight. Copper is electro- 
negative to steel and the steel therefore goes into solution and 
rapid destruction takes place. Aluminum, on the other hand, 
is electro-positive to the steel and so it goes into solution and 
saves the steel. It soon coats over with oxide and thus the 
reaction is largely diminished. The steel itself is entirely pro- 
tected. 

There are several essential properties which should be pos- 
sessed by the different kinds of paint used on steel. The usual 
procedure is first, sandblast, next prime, and follow usually 
with a second but different primer; then. filler and surfacer, 
color and varnishes. ‘The essentials of a good first primer or 
first coat of paint on steel are that it adhere well to the steel, 
present a good surface for the second coat, and that it have 
a pigment that is a good inhibitor of corrosion. It is not 
essential that the vehicle be altogether gas and moisture proof, 
although it is better so. The second coat should adhere well 
to the first one. It shouid be primarily a paint that is a good 
excluder of gases and moisture. It not have to have 
a strongly inhibiting pigment, but it is better with such a pig- 
ment. It is usual after the application of the fillers and sur- 
facers to rub down to a smooth finish with water and pumice. 
This treatment requires undercoats, which will resist the water, 
and next to the steel a pigment that will prevent corrosion, 
even if some moisture gets through the outer coats. It has 
been possible to get better results from two coats instead of 
a single primer combining all qualifications. It is more prac- 
tical also to get the resistance to moisture by making both 
coats moisture proof than by depending on the second coat alone. 

The fillers or surfacers are designed to give a film such that 
it can be rubbed down to a smooth surface without tare and 
still be flexible. Most of them are fairly brittle and all of 
them are hard. The brittleness is increased with the baking. 
It is, however, possible to make a surfacer which will be hard 
enough to rub well and still be very elastic. Such an elastic 
surfacer will give to the paint coats as a whole much better 
wear and freedom from checking than a more brittle and non- 
elastic surfacer. The coats of color, etc., following the fillers 
are never or seldom baked. It is very difficult to hold the 
shades and finish constant when we bake the finishing color 
coats and varnishes. 


This is to pro- 


does 


Hicu Fryrnc.—Georges Legagneux, flying in a Marane mono- 
plane September 17, rose to a height of 18,372 ft. 
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DENSITY OF LOCOMOTIVE SMOKE IN 
CHICAGO. 





The average locomotive in the city of Chicago at the present 
time is making smoke the density of which is 14.92 per cent., 
according to records compiled by the engineers of the Chicago 
Association of Commerce Committee on Smoke Abatement and 
Electrification. This shows a decided improvement over the 
conditions recorded by the city smoke commission three years 
ago, when the average density was reported as 23.3 per cent. 
The percentage gives the ratio of actual performance to worst 
possible performance; that is, if a locomotive emitted dense 
black smoke all the time this record would be reported at 
100 per cent. If it gave out no smoke at all the percentage 
would be zero. The figures give the results of innumerable ob- 
servations covering the entire city, designated as Zone A, and 
also a zone beyond the city limits, designated as Zone B. 

The committee’s records covering all observations of locomo- 
tives are as follows: 


In terminal yards and round houses. 
BOE Oe Tae: TOON oa 6h 00s 9 ood Reon hoes 11.77 per 








Z i cent. 
Paes CIE POCO soko ov cv 'a00c saw hens cece 18.97 per cent. 
Zones A and BD COMMIREG . ok cc vein ceceneas 12.56 per cent. 

In general service. 
Zone A (comprising 141 divisions)............ 19.31 per cent. 
Zone B (comprising 91 divisions)............ 26.02 per cent. 
Zones A and B combined.............ee0e 21.12 per cent. 


In yard service. 





Die TTR -QUGIED 0 5 kbs ows t vaav arden Neceeaws 16.7 per cent. 
ome TE Er SA oo eo sdkicneveneesesons 23.4 per cent. 
Zones A and B combined... ...ccasvsossas 18.2 per cent. 


The total average in Zone A is 14.92 per cent. The average 
for Zone B is 19.12 per cent. 

The grand total for Zones A and B is 16.42 per cent, which 
is the average density of locomotive smoke in the entire field 
covered by the investigations. 

While figures are not available for an exact comparison, the 
recent reports of city smoke inspectors give even lower averages 
of smoke production, but the higher figures of the committee’s 
engineers are held to be the result of a more exhaustive investi- 
gation, substantiated by voluminous records giving one minute 
interval observations for every half mile of track in the territory 
under surveillance. 

The method of the committee has been to station its observers 
at an average distance of one-half mile apart along the line 
under observation at a particular time. Every effort is made 
to keep the knowledge of the presence of the observers from 
the enginemen, lest such knowledge have the effect of causing 
temporarily improved performance. The observers make records 
every minute of each locomotive in sight, and in this way a 
train going the entire length of the line is in turn observed by 
each observer stationed along the line. 

The average density of smoke from stationary stacks in the 
city limits was reported as 10.27 per cent.; outside the city 
limits 25.97 per cent.; total average 13.08 per cent. 

Steam vessels in Zone A are reported at 14.64 per cent.; in 
Zone B, 26.82 per cent.; the total average being 15.47 per cent. 


Power Regurirep To Drive Encine Latues.—The following 
formula for the power required by engine lathes was reported 
by a committee of the Association of Railway Electrical Engi- 
neers at its recent annual meeting: Horse power = feed in 
inches X depth of cut in inches inches cut per minute X num- 
ber cutting tools & constant for material. 

The constants for the various metals are as follows: 


ECE PIER EPL Pree eh! Cee Leer eT Eee PTE Dee ee Tp 0.1 
ent: Re RINE 3 2s cndes ve acla haw wk On CR Ra Dee eae ects 0.3 
Wrought iron and cast iron (hard). oo occ csc ceccccccaccessccststeecs 0.35 
og NE OOO ee CENCE ee Serer Rr yet, een ae ee ee 0.4 
RON > ice pe SAAC EO a eee ee ce ee ieee 0.5 
PD EE 16165 on bude ERD SALE WAS DOWRY CRE ER eA eee ae 0.6 
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HEAVY FROG AND SWITCH PLANER 


A new design of 36-in. frog and switch planer has recently 
been placed on the market by the Cincinnati Planer Company, 
Cincinnati, Ohio. The chief difference between this planer and 
the previous designs is that it is driven by a 50 h. p. motor 
mounted on top of the housings, and driving a countershaft with 
four 34-in. aluminum alloy pulleys. A massive frame supports 
the upper and lower shaft bearings holding them rigidly, so that 
there will be no spring while the heaviest cut is being taken. 
Four inch belts are used. The V-ways have a force feed lubrica- 
tion which keeps a film of oil between the bed and the table at 
all times. 

In other respects, the machine is similar to this company’s 
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device and the levers are so arranged that the machine may be 
operated from either side. The driving shafts are large in 
diameter, and are made from special crucible steel. The driving 
pulleys are so constructed as to require oiling only once in 
sixty days. The bull wheel and rack are unusually large, having 
a 12-in. face and 1%4-in. pitch. 


TWENTY-FOUR INCH SHAPER 


In response to the demand of steel mills, railroad shops and 
drop forging shops for a shaper which will develop the full ca- 


‘pacity of high speed steel tools on the heaviest class of work, 


Gould & Eberhardt, Newark, New Jersey, have designed a new 

















New Design of Cincinnati 36-Inch Frog and Switch Planer. 


previous 36-in. planer having a 32-in. table, housings with a 10-in. 
face, a 20-in. cross-rail, automatic cross and vertical feed heads 
and solid crucible steel rack and gearing. The table has an inside 
bearing on the bed, for its entire length, for resisting the side 
pressure of heavy cuts. Adjustable steel gibs are provided on 
each side to prevent lifting. The housings are secured to the 
bed by large bolts and dowel pins and a tongue groove 1% in. 
deep by 5 in. wide. The cross-rail is secured to the housings 
by an extra set of clamps on the inside, in addition to the usual 
outside set of clamps. If desired, the cross-rail may-also be 
fastened to the housings at various heights by large dowel pins. 


The belt shifting mechanism is provided with a safety locking 


24 in. shaper which is designated as the Invincible type. A new 
patent construction permitting the position of the main bull gear 
to be raised considerably has been included in the design. This 
in itself has greatly increased the machine’s mechanical efficiency, 
but in addition, there are a number of other new features, among 
which may be mentioned the increasing of the diameter of the 
bull gear hub from 33% in. to 6 in.; the increase in the size of 
the V bearings and gib which are arranged so that there is a 
solid metal to metal contact on each side of the ram bearing, 
and a reduction in the overhang of the crank pin. The crank 
pin thrust is taken by solid walls in the bull gear, no straps or 
bolts being used. There is a new front table support of much 
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heavier construction and the machine throughout has been made 
considerably more massive than the standard machine. 

In raising the center of the bull gear, which is now 4% in. 
higher than in the standard 24 in. machine, the fulcrum of the 
lever was not changed and thus the working arm of the main 
lever is lengthened in relation to the load arm, greatly increasing 
the power of the ram. In making this change the whole bull 
gear construction was re-designed. 

Two or three years ago a test was made on two Gould & 
Eberhardt shapers at the University of Michigan, one machine 
having a V gib ram and the other a square gib ram. The re- 
port on these tests stated that the V form of ram was superior 
in all but one of the points investigated. In the horizontal de- 
flections the square machine had an advantage, but in vertical 
deflection, wear, general efficiency and convenience, the V shape 
showed a marked superiority. On the basis of this report the 
gib on the new machine has been given an angle of 55 deg. in- 
stead of 45 deg. previously employed and is able to better with- 
stand the horizontal strains without losing any of the advan- 
tages of the V type bearing for vertical strains. At the same 
time a new construction of gib bearing, which allows a solid metal 














Gould & Eberhardt Shaper, Invincible Type. 


contact on both sides of the ram bearing, has been adopted. The 
taper gib is in two parts and may be adjusted from the side. 
near either the front or back. This adjustment is obtained bv 
means of set screws between the ram bearing and the solid 
bearing in the frame. 

In connection with the construction of the buli gear the over- 
hang of the crank pin was considerably reduced, which further 
increases the efficiency under heavy cuts. The crank pin is held 
to the large bull gear by solid V ways, similar to the bearings 
of the ram. The ratio of the patent “double train gear drive,” 
used on these machines, has been increased by giving the shaper 
a greater initial speed and increasing the ratio of the gearing. 
This gives more power to the machine in both single and back 
gear. The ratio in single gear is 6.64 to 1, and in back gear, 
32.06 to 1. Careful attention has been given to the oiling sys- 
tems for the various moving parts, and ample metal is provided 
in all of the vital parts to give them the required stiffness. The 
shaper weighs 4,800 Ibs., and is shown in the illustration with a 
direct connected Reliance variable speed motor, automatic starter 
and Dynamic brake control. 


LocomorTivE Repatrs.—The Pennsylvania Railroad is now em- 
ploying in its locomotive repair shops an average of 2.7 men 
for each locomotive owned. 
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VERTICAL CHUCKING MACHINE 


A machine suitable for handling all classes of work requir- 
ing a chuck, such as bushings, car wheels, gears, etc., as well 
as some work which is generally done on a vertical boring mill, 
has been designed by H. Bickford & Company, Lakeport, N. H. 
Machines of this type have an advantage over a lathe, particu- 
larly on heavy work, since the force of gravity is an aid in cen- 
tering rather than a hindrance, and the greatly increased rigidity 
of the tool spindle over the tool post permits the use of much 
heavier cuts at a higher speed. Because of its simplicity, it is 
possible to produce a machine in this form, of high class work- 
manship, which can be sold at a low price. 

Most of the features of construction are clearly shown in the 
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Special Vertical Machine for Chucking Work. 


illustration; the tool spindle is octagonal in shape, measuring 
5 in. across the flats, and is counterbalanced by a weight inside 
the frame. The power feed is operated by a large friction 
worm gear running in oil, which is driven by a feed shaft con- 
nected with the main driving shaft by a 1% in. belt on four-step 
cone pulleys, giving four feeds. 

The table is supported by a large spindle fitted with two 
large, easily accessible bearings. An adjustable, hardened and 
ground steel step submerged in oil carries the weight of the 
table and resists the thrust. The table is driven by planed 
beveled gears and the driving shaft has three long bearings. 

The machine will take work 37 in. in diameter and accom- 
modates a height of 23 in. under the spindle. The spindle has a 
total movement of 29% in. and the machine occupies a floor 
space of 7 ft. 6 in. by 3 ft. 1% in. The extreme height is % 
ft. 5% in. 
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FLANGELESS SHOES AND WEDGES 
AND IMPROVED DRIVING BOX 
CONSTRUCTION 





BY C. D. ASHMORE, 
General Foreman, Chicago and North Western, Clinton, Ia. 


There are 425 driving boxes on the Chicago and North West- 
ern arranged for use with the flangeless shoe and wedge, and 
also provided with a crown brass and a hub liner that can be 
removed and renewed without dropping the wheels. This con- 
struction is being specified on all new locomotives now being 
built and is being steadily applied to the older power as it goes 
through the shops. The idea of using the flangeless shoe and 
wedge originated at the Clinton shops in 1906, and was put in 
experimental use for a sufficient time to thoroughly prove its 
advantages before being generally applied. Meanwhile small 
changes and improvements were made, as service indicated 
desirable; the latest practice is shown in the accompanying 
illustrations. 

That the opportunity to line down a wedge without taking 
down the binder and to remove driving box brasses and liners 
without dropping the wheels, produces a decided saving in 
time and money is well illustrated by the following compara- 
tive costs: 

Lateral motion can be taken up in one box by the removal of 
the facing liners and the application of new ones of increased 
thickness in one and a half hours at a labor cost of 65 cents, 
where the same result would cost $6.96 if the wheels had to be 
dropped. 

For lining down a wedge on a heavy locomotive where the 
binder has to be removed, it was found that the job complete 
would take about five hours under ordinary circumstances, and 
would cost $2.85. With the flangeless shoe and wedge and a 
driving box to suit, this operation now takes about one and a 
half hours and costs 59 cents for labor. The advantage of 
the removable brass is illustrated by the fact that two main 
brasses, 914 in. x 12 in. on a Pacific type locomotive with 
Walschaert valve gear can be removed, rebored, liner applied 
and locomotive again be ready for service in six hours and 
at a labor cost of $3.95. On an Atlantic type locomotive with 
Stephenson valve gear, it requires about four hours with a 
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labor cost of $3.10 to perform the same operation on one main 
brass. 

One of the illustrations shows in detail the construction of 
the removable lateral motion plates which, at the present time, 
are made of boiler plate faced with babbitt but may also be 
made of brass if it seems desirable. It will be seen that the 
plate is in two parts, beveled top and bottom, and fits loosely 
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Removable Driving Box Side Motion Plates. 


into a dovetailed recess on the outside face of the driving box. 
A % in. bolt with beveled washers which fit into notches in 
the sides of the plates, holds the plate in place and forces them 
securely into the upper dovetail in the box. When it is neces- 
sary to take up lost motion, the removal of the nuts on one 
end of the bolt permits the liners to be taken out and replaced 
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Removable Driving Box Brass Used on the Chicago & North Western. 
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with others of the proper thickness, all without dismantling 
any other part of the locomotive. 

The flangeless shoe and wedge are also shown in one of the 
illustrations, and consist simply of blocks of machinery steel 
of the same shape and size as the usual shoe and wedge, but 
without the flanges. Flat pieces of cold rolled, case hardened 
steel of the proper thickness and width are riveted to the frame 
jaws to take the place of the flanges. The shoe and wedge 
blocks are made slightly narrower than the total width over 
the flanges. This construction makes the labor cost of ma- 
chining comparatively small and also does away with the con- 
stant breakage of flanges. The rivet holes in the plates and 
the frame are drilled to a jig and extra plates can be carried 
in stock and be quickly applied. In connection with the flange- 
less shoe and wedge, part of the inside flange on the wedge 
side of the driving box is removed and the wedges can be 
taken out and lined without dismantling any other part of 
the locomotive. 

The removable driving box brass in its earlier form was 
illustrated in these columns,* and the latest construction is 
shown herewith. It consists simply of turning the outside of 
the crown brass 1/32 in. smaller in diameter than the box fit, 
slotting off one edge of the brass with a taper of % in. per ft., 
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and installing a suitably shaped steel wedge of the proper thick- 
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Flangeless Shoe and Wedge. 


ness to give a driving fit of at least 154 in., which will produce 
a pressure between the brass and the box equal to that obtained 
if the brass was forced in under an hydraulic pressure of 30 
tons. The wedge has a lip and is secured to the box by a 
5% in. stud bolt having a lock nut. As a further safeguard to 
prevent all possibility of the brasses coming out in case the 
wedge is broken or works loose, a tapered key is dropped in 
between suitably cast lugs on the box above the brass and pro- 
jects over the end of it for a distance of 1% in. 

Boxes arranged for use with removable brasses are all care- 
fully slotted with jigs, and the wedges, keys, etc., are all stand- 
ard and interchangeable. Special jigs are provided for boring 
the brass, which is done before it is applied to the box. The 
success obtained from the use of these jigs and standard parts 
has been such that it is practically never necessary to refit the 
driving box cellar because of the legs of the box being sprung 
too much, or too little. 





Larce Force on Car Repairs.—The Pennsylvania Railroad is 
now employing 11,500 men on repairs to freight cars. This is 
one man for every thirteen cars owned by the company. 





*See American Engineer & Railroad Journal, May, 1911, page 188. 
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ELECTRIC SPEED INDICATOR 





A properly constructed magneto-generator will produce a 
voltage that varies directly as the speed of its armature, and 
when such an instrument is connected to a revolving shaft 
through a belt or gearing and the circuit is closed through a di- 
rect current voltmeter, the scale of which indicates revolutions 
per minute instead of volts, a thoroughly reliable speed in- 
dicator is obtained. The scale on the voltmeter can be made 
to read the number of revolutions of the armature shaft and 
the percentage reduction or increase given by the belt or gear- 
ing can be used as a corrective factor, or different scales can 
be applied to the meter, and the speed may be obtained di- 
rect. Speed indicators of this type have a wide field of ap- 
plication, particularly as the meter can be placed in any de- 
sired distant location. In addition to revolutions per minute, 
the scale on the meter can be made to show feet per minute, 
percentage fast or slow, cycles per second, miles per hour, etc. 

By the use of a graphic recording meter a complete record 
of the operation of the train or machine is possible, and in this 


form it is particularly applicable to locomotives. A magneto- 

















Magneto-Generator Arranged as a Speed Indicator. 


generator designed for this purpose and shown in the illustra- 
tion, is manufactured by the Holtzer-Cabot Electric Company, 
Chicago, Ill. It is especially. arranged for use with meters 
manufactured by the Westinghouse Electric & Manufacturing 
Company, Pittsburgh, Pa. This instrument is small, having 
over-all dimensions of x 10 in. x 10 in, and is 
strongly constructed. 


only 6 in. 





Emp Loyees’ Lire INsurANcE.—A workman who has been ii the 
employ of the Michigan Stove Company, Detroit, Mich., for 
thirty days, has his life insured by the company without cost. 
Married men are insured for $500 each and single men for $250. 
This is the second corporation to take out such policies and the 
first manufacturing company. 


TELEGRAPHY.—The number of miles of telegraph owned and 
the number of telegrams transmitted by the Western Union Tele- 
graph Company in recent years has been as follows: 


Year. Miles. Telegrams. 
BT i etal nese we ole ANS eS EROS Hak SER a 205,646 74,804,551 
MOL c fais sc. 4) <p ER Ow SNL REE RAS ER OR Sen 208,477 62,371,287 
| AIRE SEY pas cet acetate eon is Mie et a 211,513 68,053,439 
i OTOL OEE OEE ORE Ry Re Pe ar ae 214,360 75,135,405 
BPE ase ate ns KaS RA WERT CENSOR SENSE TRE Sea 219,219 77,780,732 
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MILLING CUTTER, REAMER AND DRILL 
GRINDER 


A new tool used for grinding milling cutters, reamers and 
drills has recently been placed on the market by the Wilmarth & 
Morman Company, Grand Rapids, Mich. It is driven by a one- 
horsepower motor and will grind face and side milling cutters 
up to 12 in. in diameter; straight or tapered reamers up to 17 in. 
long with flutes not over 11% in. long; angle milling cutters 
with any angle up to 8 in.; plain milling cutters of any type up 
to 8 in.; gear cutters up to 5% in.; hobs up to 5% in.; forming 

















New Milling Cutter, Reamer and Drill Grinder. 


cutters of any length up to 5% in. in diameter, and flutes or taps 
up to 11% in. long. The machine will take either straight or 
tapered cylindrical work up to 7% in. in diameter and 11% in. 
long. The distance between the centers is 17 in. and holes can 
be ground in tunnel work up to 4 in. deep and of a 10% in. 
swing. The drill-grinding attachment is the regular New Yan- 
kee non-calipering type, which only requires the drill to be 
placed in the holder to have it properly adjusted for grinding. 


Lone Distance Truck Riper—On the arrival of a sleeping car 
from Bukarest, Roumania, at one of the Paris stations, a youth 
of 20 was found on the trucks underneath who had ridden all 
the way for 36 hours in that position without food or drink, and 
was so coated with dust and dirt that it required a resort to the 
station water supply to make out what sort of an animal he was 


CorROSION OF STEEL PASSENGER Cars.—“In an experimental 
way the use of calcium chloride applied in fixed receptacles be- 
tween the outside and inside sheets of steel passenger cars would 
be worth trying, since it is a powerful moisture absorbing agent 
ind will not harm steel or metals. In all cases the inside finish 
sight to be applied as tight as possible and all fissures closed.”— 
A. Copony before the Canadian Railway Club. 


RANSPORTATION OF Cut FLOWERS IN FRANcE.—The export of 
resh cut flowers from the south of France has increased to such 
n extent that the Paris-Lyons-Mediterranean Railway has been 
running a special train since October, 1911, to further assist the 
florists. All the cut-flower cars are assembled at Marseilles and 
are then directed to their destinations by express. The inaugura- 
tion of the special train service has considerably shortened the 
time of transport. 


= > 
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GENERAL NEWS 


The roundhouse of the Atchison, Topeka & Santa Fe at San 
Angelo, Tex., was destroyed by fire on the morning of Oc- 
tober 16; estimated loss, $50,000. 


The Missouri Pacific has completed the transfer of its hos- 
pital property and funds to an organization of its emplovees. 


The cash turned over to the men by the company amounted to 
$193,768. 


The Memphis, Dailas & Gulf has been sued to the amount 
of $1,800 for violations of the safety appliance laws. A suit 
has also been filed against the Chicago & South Bend at Indian- 
apolis, Ind., for the same reason. 


The Chicago Great Western has posted notices in their shops 
at Oelwein, Ia., as follows: “Unless you are willing to be care- 
ful to avoid injury to yourself and fellow workmen don’t ask for 


employment; we don’t want careless men in our employ.” 


A copy of the new manufacturers’ standard flange fittings which 
became effective October 1 may be had by addressing W. H. 
Douglas, secretary, Committee of Manufacturers on Standardiza- 
tion of Fittings and Valves, 30 Church street, New York. 


At an exhibition of drawings at the Toronto Exhibition, the 
apprentices of the Grand Trunk at Stratford, Ont., took six 
prizes for mechanical drawing, getting a total of $32 out of $40. 
The remaining $9 went to the apprentices from Point St. Charles, 


Que. 


The use of the common drinking cup has been prohibited on 
all interstate railroad trains by a quarantine order issued Oc- 
tober 30, by the Secretary of the Treasury. The order was 
made on the recommendation of Surgeon-General Blue of the 
Public Health and Marine Hospital service. 


The arbitrators who are considering the question of the wages 
of locomotive enginemen on the eastern roads have resumed 
their sittings after a recess of a month. It is not expected that 
a decision will be issued before the middle of next week, the 
statistical examinations, which are a part of the board’s investi- 
gation, being still unfinished. 


At the annual meeting of the Erie Employees’ Relief Associa- 
tion held September 17 at Salamanca, N. Y., a total membership 
of 3,400 members was reported. The treasury balance to October 
1, 1912, was $21,148.76. This association is purely a mutual benefit 
organization. It has no compulsory fees and is composed entirely 
of employees of the Erie system in all departments of the service. 


The articulated car, which was recently mentioned as being in 
service on the Boston Elevated Railway, consists of two 4-wheel 
passenger cars connected by a central compartment which rests 
on the ends of the two cars and is used only for entrance and 
exit purposes. The car will traverse 35-ft. curves and is adapted 
for the pay-as-you-enter feature, the conductor being stationed 
opposite the doors of the central compartment; all doors are 
operated by a pneumatic apparatus. 


During the year ending June 30, 1912, there were 131 fewer 
persons injured on the Atchison, Topeka & Santa Fe east of 
Albuquerque, 18 fewer employees killed and 1,146 fewer em- 
ployees injured on trains or in shops than in the previous year. 
There were also 32 less persons killed and 86 less injured in 
trespassing in crossing accidents, making a total of 50 less killed 
and 1,363 less injured. During eleven months of the fiscal year 
a reduction of nearly $250,000 in claims was made on the entire 
system as compared with the previous year. 


The thirty-four million mark in the disbursement of the relief 
funds of the Pennsylvania Railroad System was passed last month. 
Exactly $34,119,716.77 has been paid in benefits to employees and 
their families in the twenty-six years and eight months that the 
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relief fund has been operative on the Pennsylvania. In September 
the amount paid from the relief funds on the lines of the Pennsyl- 
vania, both east and west of Pittsburgh, totaled approximately 
$200,000, of which 29 per cent. went to the families of members 
who died, while the remaining 71 per cent. was paid to members 
disabled by sickness or otherwise incapacitated for work in the 
company’s service. 


The University of Pittsburgh has issued a pamphlet, entitled 
Bulletin No. 1, giving an outline of the investigation of the 
smoke nuisance, which is being carried on by the Department 
of Industrial Research of the university. This investigation, 
financially provided for by a gift from a Pittsburgh business 
man, is under the direction of Professor R. K. Duncan, di- 
rector of the Department of Industrial Research. He has se- 
cured the assistance of specialists from other universities and 
of physicians, architects and other persons specially qualified, 
in Pittsburgh. Six of these specialists are giving their entire 
time to the work. It is estimated that the United States, as 
a whole, suffers a loss of over $500,000,000 yearly in damage 
to merchandise, defacement of buildings, injury to life, excessive 
cost of labor, etc., because of imperfect combustion of coal. So 
far as Pittsburgh is concerned, Professor Duncan intends to de- 
termine the amount of this loss as accurately as possible. 


A new publication has been started by the newly formed 
Chamber of Commerce of the United States called the Nation’s 
Business. It is printed in the form of a daily newspaper, and 
in the first issue the object of the paper is described as follows: 
“The Nation’s Business is the organ of the Chamber of Com- 
merce of the United States of America and is prepared for the 
use of editorial writers, commercial organizations and constituent 
members. The Nation’s Business will gather for the use of 
newspapers and organizations current information regarding the 
development of the nation. Every reader is, therefore, invited 
to be a correspondent regarding local matters in the financial, 
agricultural, mining, manufacturing, transportation, distribution 
and educational fields; also in the professions, the government 
and altruism. The names of those other than editors, organiza- 
tions, or constituents who desire to receive the Nation’s Business 
regularly will be registered at the rate of $1 for 20 issues.” 
The editor is E. Grosvenor Dawe. 


The Erie Railroad has purchased the American Locomotive 
Company’s experimental Pacific type locomotive No. 50,000, 
which was designed and constructed by the builders at their 
own expense for the purpose of obtaining information as to 
the possibilities of increased capacity and improved economy 
in passenger locomotives for difficult service through the ap- 
plication of the latest knowledge in general proportions, details 
of design, materials and fuel saving devices. The locomotive 
was fully described in the January issue of the American Engi- 
neer, page 5. In service tests it has shown 13 per cent. 
greater average economy compared with another Pacific of 
like weight equipped with the same fuel saving devices, though 
not developed to the same degree, and over 25 per cent. greater 
economy than one of conventional design. Its success in serv- 
ice last winter on the Erie in maintaining a most difficult sched- 
ule under the worst weather conditions experienced in years, 
demonstrated its exceptional capacity. The influence which this 
engine has had on subsequent locomotive design marks it as a 
distinct advance in locomotive engineering. 


Statistics have been compiled by the Pennsylvania Railroad 
showing the extent to which its employees keep themselves from 
being injured and preserve their health. The number of injured 
persons on thé rolls of the relief department per annum per 
thousand Pennsylvania employees has decreased from 11 in 1902 
to 83 in 1911. Accidental deaths per thousand employees has 
decreased from 4.9 to 1.9, or more than 60 per cent. The number 
of cases of illness was 35.4 per one thousand employees in 1902 
and 29.2 in 1911. Deaths from sickness were 8.5 per thousand 
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employees in 1902 and 7.5 in 1911. These statements cannot be 
compared with the statements of persons injured which are pub- 
lished by the government, as the Pennsylvania’s figures represent 
the proportion constantly disabled or sick, while the other sta- 
tistics consider only casualties. The following table compares 
the Pennsylvania’s record with those reported by the Interstate 
Commerce Commission for the whole country and per Group 2 


(New York, New Jersey, Pennsylvania, Delaware and Mary- 
land): 


EmpLoyees KiLLep Per 1,000 Persons Emptoyvep. 


1908. 1905. 1902. 
ee Fe Serer ee or ere re 1.8 4.4 4.9 
SIE SMUD: 666s 6a caccaeeehsessapasexase 2.37 2.43 2.49 
eer Pee er ee Cre 2.68 2.82 3.00 


The years of the railroad company end on December 31, while 
the government year ends on June 30, but this probably does not 
make any serious difference in the meaning of the comparisons. 


BOILER INSPECTION RULES 


At a general session of the Interstate Commerce Commission, 
held at its office in Washington, D. C., on September 12, 1912, 
it was ordered that Rules 29 and 35, as approved in the order 
of the commission entered June 2, 1911, be amended to read as 
follows: 


Twenty-nine: Siphon.—Every gage shall have a siphon of ample capacity 
to prevent steam entering the gage. The pipe connection shall enter the 
boiler direct and shall be maintained steam tight between boiler and gage. 
The siphon pipe and its connections to the boiler must be cleaned each time 
the gage is tested. 


Thirty-five: Setting of safety valves.—Safety valves shall be set to pop 
at pressures not exceeding 6 lbs. above the working steam pressure. When 
setting safety valves two steam gages shall be used, one of which must be 
so located that it will be in full view of the person engaged in setting 
such valves; and if the pressure indicated by the gages varies more than 
3 lbs. they shall be removed from the boiler, tested, and corrected before 
the safety valves are set. Gages shall in all cases be tested immediately 
before the safety valves are set or any change made in the setting. When 
setting safety valves the water level in the boiler shall not be above the 
highest gage cock. 

It was further ordered that the amendments to Rules 29 and 
35 be made effective on and after January 1, 1913. 


Professor E. C. Schmidt, in charge of the department of rail- 
way engineering of the University of Illinois, has been commis- 
sioned by the Japanese government to design a railway dyna- 
mometer car for the Imperial Government Railways. The car 
will be built in this country under the supervision of Professor 
Schmidt, and is expected to be delivered next spring to the rep- 
resentative of the Japanese government. The car is to be 48 ft. 
long, 8 ft. 6 in. wide, adapted at present for 3 ft. 6 in. gage, with 
provision for changing later to 4 ft. 8% in. gage. It is to be 
equipped with vacuum brakes, and the design of such detaiis as 
drawbar, buffers, journal boxes, etc., is to conform to Japanese 
railway standards. The car is to be of the hydraulic dynamo- 
meter type, such as has been developed at the University of 
Illinois. The recording apparatus will permit the measurement 
of tractive efforts up to 80,000 Ibs., and will provide also for the 
measurement of speed, time, distance, vibration, buffer thrust, 
etc. The car and the apparatus will be designed for a maximum 
speed of 85 m. p. h. An axle generator and storage battery will 
be provided to supply current for operating the recording appa- 
ratus and for lighting purposes. The work has been undertaken 
at the instance of S. Matsuno, chief of the motive power section 
of the central division of the Japanese Imperial Government 


Railways, who has supplied the general specifications for the 
design. 


MEETINGS AND CONVENTIONS 
Cleveland Engineering Society—At a special meeting of the 
Cleveland Engineering Society held October 22, G. F. Ablbrant 
presented an illustrated paper entitled “Ingot Iron Versus Steel.” 
Mr. Ahlbrant is connected with the American Rolling Milling 
Company, Middletown, Ohio. 
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Western Railway Club—At the October meeting a paper was 
presented by C. M. Larson, assistant chief engineer of the Wis- 
consin Railroad Commission, on “Headlight Tests.” The tests 
covered both the distance at which an object could be distin- 
guished, and also the effect of the light from the headlight on clear 
signals. Oil, acetylene gas and electric headlights were compared. 


New York Railroad Club—Liquid Fuel, Its Use and Abuse, 
was the subject of the paper presented by W. W. Best at the 
October meeting of the New York Railroad Club. It included 
the analyses of several different grades of fuel oil and discussed 
and described different methods of burning oil, both in station- 
ary furnaces and locomotives. Lantern slides showing various 
types of equipment were used as illustrations by the author. 


National Council for Industrial Safety—The National 
Council for Industrial Safety was organized by those attending 
the Co-Operative Safety Congress held at Milwaukee, Wis., re- 
cently under the auspices of the Association of Iron and Steel 
Electrical Engineers. Plans for an organized national campaign 
for the promotion of industrial safety were adopted and arrange- 
ments made for the next safety congress in 1913 in connection 
with the annual meeting of the Association of Iron and Steel 
Electrical Engineers. Fred C. Schwedtman, of the National 
Association of Manufacturers, was elected chairman of the 
congress. 


Southern & Southwestern Railway Club—The subject of fuel 
oil for use on railways was quite fully covered by J. F. Ryan 
of the Texas Oil Company at the September meeting. The ac- 
tion of the oil on the flues and firebox sheets, the proper method 
of eliminating black smoke and handling oil burning apparatus 
on a locomotive as well as instructions for engineers and firemen, 
etc., were given in the paper. The proper method of storage 
and some data as to oil consumption in boilers and furnaces 
under different conditions were also included. The discussion 


consisted largely of questions and answers between the members 
and Mr. Ryan. 


Chicago Car Foremen’s Association—The annual meeting of 
the Car Foremen’s Association of Chicago was held at the Kar- 
pen building on the evening of October 14. After a short busi- 
ness session for the election of officers the programme included 
a vaudeville entertainment, dancing and a buffet luncheon. The 
officers elected were as follows: President, F. C. Schultz, chief 
joint inspector, Chicago Interchange Bureau; first vice-president, 
J. W. Senger, master car builder, Lake Shore & Michigan South- 
ern; second vice-president, Geo. F. Laughlin, general superin- 
tendent, Armour Car Lines; treasurer, M. F. Covert, assistant 


master car builder, Swift Refrigerator Transportation Company ; 
secretary, Aaron Kline. 


American Society of Mechanical Engineers—The annual meet- 
ing, December 3-6, 1912, promises to be one of considerable 
interest to railway men. The committee on meetings has recently 
appointed a number of sub-committees, among which is one on 
railroads. This sub-committee, with E. B. Katte as chairman, 
consists of the following members: G. M. Basford, W. G. Besler, 
A. H. Ehle, T. N. Ely, W. F. M. Goss, A. L. Humphrey, W. F. 
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Kiesel, W. B. Potter, N. W. Storer, H. H. Vaughan and R. V. 
Wright. On Thursday morning. December 5, simultaneous ses- 
sions will be held under the direction of the sub-committees 
on railroads, iron and steel, and cement manufacture, Papers 
on the Proper Selection of Steam Locomotives and Train Light- 
ing will be presented and discussed at the railroad session, and 


it is also expected that a paper on the Electric Locomotive 
Problem will be presented. 


R. R. Y. M. C. A. Conference—The fourteenth annual con- 
ference of the Railroad Department of the Young Men’s Chris- 
tian Association of North America was held in Chicago October 
3, 4,5 and 6. Nearly 2,000 railway men and delegates from all 
parts of the United States and Canada were present, including 
100 prominent railway officials and executives. H. U. Mudge, 
president, Chicago, Rock Island & Pacific, acted as chairman of 
the committee on local arrangements. Addresses were made by 
W. A. Garrett, vice-president, Chicago Great Western, who 
spoke of the importance of the railroad department of the Y. M. 
C. A. to the railways. Other speakers during the conference 
were G. W. Stevenes, president of the Chesapeake & Ohio; B. F. 
Bush, president of the Missouri Pacific and Denver & Rio 
Grande; John Carstensen, vice-president of the New York ‘Cen- 
tral Lines. Cyrus H. McCormick, president of the International 
Harvester Company; Miss Helen Miller Gould and W..G. Lee, 
president Brotherhood of Railway Trainmen. 

Canadian Railway Club.—At the September meeting, A. Co- 
pony, chief draftsman of the car department ‘of the Grand 
Trunk, Montreal, presented a paper on Suggestions and Dis- 
cussions from Steel Passenger Cars. This is one of the most 
extensive discussions on the subject that has appeared and prac- 
tically all the more important problems are analyzed. Mr. 
Copony presents strong arguments in favor of the single deck 
or, “turtle back” car, claiming that, in this form, a car can be 
built which will be lighter, easier heated and ventilated, cheaper 
to construct and more attractive to the traveling public in every 
way. He advocates the use of spot welding in place of riveting 
throughout the whole structure. Considerable attention is given 
to the matter of corrosion, especially on the inside surface of 
the outside steel sheets, and several novel suggestions are made 
in this connection. The possibility of using roller bearings is 
considered and the importance of the slip, due to the difference 
in the diameters of the wheels on the same axle, is shown to be 
greater than is usually assumed. Insulation, inside finish, 


7enti- 
lation, sanitation, etc., 


are each given attention in the paper. 
A table containing the general data, including weight, type of 
insulation, heating, lighting and ventilation systems, etc. of 
twenty-four all steel passenger cars, forms an appendix. In the 
discussion, there was considerable opposition to the author's 
advocacy of the single deck type of car. 

National Machine Tool Builders’ Association—The eleventh 
annual convention of this association was held at the Hotel 
Astor, New York, October 16-18. There was a large attendance 
and very active interest in the proceedings. The following 
papers were presented for discussion: Export Trade, by W. A. 
Vialle, Brown & Sharpe Manufacturing Company, Providence, 
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Next | i Author. Secretary. Address. 
Club. Meeting | Title of Paper. etary 
. | 
Canadian ....ee- Nov. 12 Faia jdedasucveeal edassetneidewaaee it. -¢ Fritch........ St. POUGN.< «ss. Room 13, Windsor Hotel, Montreal. 
ae Sree .| Nov. 8 | Brake Operation of Long Freight Trains..|John P. Kelly...... H. D. Vought....| 5 Liberty St., New York. 
ew England....| Nov. 12 Electric Installation on a Battleship...... at T, Coevcccunces xe0. H. Frazier.. 10 Oliver Bldg., Boston, Mass. 
ew York...ccee Nov. 15 | Operation of Superheater Locomotives....|G. E. Ryder........ H. D. Vought..../95 Liberty St., New York. 
eer Ne ae a errr rrr rer rrr Tree rT ere) te ee C. L. Kennedy...|401 Superior St., Duluth, Minn. 
ttsburgh ....0. phe udinue nace De Pea a tee eae eee we tee ioe he peel cae a Wai ea @adeeee eae lf. B. Anderson. .! U nion Station, Pittsburgh, Pa. 
tichmond Nov. 11 | Improved ape of Fuel..... gr geen We En BiPecccesessc |F. O. Robinson..|C. & O. Ry., Richmond, Va. 
; Nov. 21 | History an ate Improvements o oco- 
a Westin ic poe A Fireboxes ge meneame ean ot ee cecccsceccccceceld A. J. Merrill..... 218 Grant Bldg., Atlanta, Ga. 
t. Louis ..eeeee Nov. 8 |The St. Louis by rm Ry to pier oe Dr. Wm. Taussig....|B. W. Frauenthal| Union Station, St. Louis, Mo. 
Vest sececcee Nov. 19 |The Telpherage System for Shops an er- ; 
nee pos se Su gue Saad eves eadauaadeeras H. M. L. Harding...| Jos. W. Taylor... 390 Old Colony’ Bldg., Chicago. 
Western Canada... Nov. 11 \Layout of Yards......sseeeeeeeeeeteeeers L. G. Legrand...... W. H. Rosevear.. P. O. Box 1707, Winnipeg, 
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R. I.; The Use of an Association Catalog in the Development 
of Foreign Markets, by Stanley H. Bullard, Bullard Machine 
Tool Company, Bridgeport, Conn.; How United States Patents 
Might Be Made of Greater Value to the Patentees, by Sam- 
uel W. Banning, Banning & Banning, Chicago; What We 
Should Do in the Way of Influencing Tariff Legislation, by 
Frederick W. Grier, Cincinnati Milling Machine Company, Cin- 
cinnati, Ohio; and How Could the Association Be Benefited by 
the Formation of a Mechanical Section, by E. J. Kearney, Kear- 
ney & Trecker Company, Milwaukee, Wis. The question of the 
formation of a mechanical section of the association was referred 
to a special committee for further investigation. Again con- 
sidering the advisability of changing the name, which was first 
brought up at the semi-annual meeting at Atlantic City, it was 
resolved to retain the present title. The following officers were 
elected for the ensuing year: E. P. Bullard, president; A. T. 
Barnes, first vice-president; R. K. LeBlond, second vice-presi- 
dent; A. E. Newton, treasurer, and C. L. Taylor, secretary. 


Railway Business Association Dinner—The fourth annual din- 
ner of the Railway Business Association will be held Decem- 
ber 19, at the Waldorf-Astoria Hotel, New York. The speakers 
will be James J. Hill and the Hon. W. L. Mackenzie King, for- 
mer Canadian minister of labor. Mr. Hill will discuss the needs 
of the country for more and better railway facilities and the 
financial ability of the roads to meet those needs. At this junc- 
ture, when the country is having a painful reminder of the in- 
efficiency of carrying facilities, Mr. Hill’s acceptance, changing 
his previous arrangements in order to be in the United States 
for the dinner, is a high compliment to this association as a 
movement and as an organization which provides annually a 
striking occasion for the delivery of important pronouncements. 
Mr. King is regarded as one of the highest authorities in the 
world on the relations of the public to labor disputes. He is 
the author of the much discussed Canadian Industrial Disputes 
Investigation Act, the basis for a law recently enacted by the 
Union of South Africa, and now under investigation for use in 
England. Mediation between railways and their employees has 
formed a large part of the operations under the Canadian act, 
so what Mr. King may say will have special interest for Amer- 
ican business men. There will be but two speakers and the dinner 
this year will begin promptly at 7 o’clock. Instead of laying 
between 800 and 900 covers as heretofore, the seats will be re- 
stricted to 633, in order to be sure that every table will be within 
earshot of the speakers. 





The following list gives names of secretaries, dates of next or regular 
meetings, and places of meeting of mechanical associations. 

Arm Brake Assocration.—F. M. Nellis, 53 State St., Boston, 
1913 convention to be held at St. Louis, Mo. 

American Rattway Master Mecuanics’ Assoc.—J. W. Taylor, Old Colony 
building, Chicago. vf 

American Raitway Toot Foremen’s Assocration.—A. R. Davis, Central of 
Georgia, Macon, Ga. 

AMERICAN Society FOR TESTING MATERIALS.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. 

AMERICAN Society OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Annual meeting, December 3-6, Engi- 
neering Societies’ Building, New York. Railroad session, Thursday 
morning, December 5. 

Car Foremen’s Association oF Cuicaco.—Aaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, Chicago. 

INTERNATIONAL Rartway Fue Association.—C. G. Hall, McCormick build- 
ing, Chicago. 

INTERNATIONAL Rartway GENERAL ForEMEN’s AssociaTion.—William Hall, 
Chicago & North Western, Escanaba, Mich. 


INTERNATIONAL Rarttroap Master BiacksMitTms’ AssociaTion.—A. L. Wood- 
worth, Lima, Ohio. 

Master Borrer Makers’ Assocration.—Harry D. Vought, 95 Liberty St., 
New York. 

Master Car Bumpers’ Assocration.—J. W. Taylor, Old Colony building, 
Chicago. 

Master Car anv Locomotive Painters’ Assoc. oF U. S. anp Canapa.—A. 
P. Dane, B. & M., Reading, Mass. 

Ramtway Srorexeerers’ Association.—J. P. Murphy, Box C, Collinwood, 
Ohio. 

Taravetinc Encineers’ Association.—W. O. Thompson, N. Y. C. & H. R., 
East Buffalo, N. Y. 


Mass. 
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PERSONALS 


It is our desire to make these columns cover as completely 
as possible all the changes that take place in the mechanical 
departments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in help- 
ing to bring this about. 





GENERAL. 


G. H. Busstne has been appointed superintendent of motive 
power of the Mexico North Western, with headquarters at 
Madera, Chih., Mexico. 


R. L. Chandler has been appointed supervisor of piecework 
of the New York Central & Hudson River, and will have super- 
vision of the methods and practice in connection with piecework 
in the locomotive and car departments, reporting to the superin- 
tendents of motive power and rolling stock respectively. The 
position of general inspector of shops has been abolished. 


J. R. GouLp, general superintendent of motive power of the 
Chesapeake & Ohio, and the Chesapeake & Ohio of Indiana, 
with office at Richmond, Va., has changed his title to super- 
intendent of motive power. The position of superintendent of 
motive power on each general division is discontinued, and 
C. H. Terrell, superintendent of motive power at Huntington, 
W. Va., has been appointed assistant superintendent of motive 
power, with office at Richmond, and W. P. Hobson, superintend- 
ent of motive power at Covington, Ky., has been appointed mas- 
ter mechanic of the Cincinnati division. H. M. Brown, master 
mechanic at Covington, Ky., has been appointed shop super- 
intendent at Huntington, W. Va. 


J. T. Jounston has been appointed assistant general boiler 
inspector of the Atchison, Topeka & Santa Fe Coast Lines, with 
headquarters at Los Angeles, Cal., vice Gus Mihleisen, assigned 
to other duties. 


W. L. KELLocc, superintendent of motive power of the Pere 
Marquette, has removed his headquarters from Detroit, Micli., 
to Wyoming. 


Georce P. Kempr has been appointed engineer of tests of the 
Chicago, Milwaukee & St. Paul, succeeding R. H. Morrison, re- 
signed. 


A. M. McGILL, superintendent of the Sayre, Pa., shops of the 
Lehigh Valley, has been appointed assistant superintendent of 
motive power, with office at South Bethlehem, Pa. 


James Ritey, electrical engineer and superintendent motive 
power and equipment of the Choctaw Railway & Lighting Com- 
pany, McAlester, Okla., has been appointed electrical engincer 
of the Missouri, Kansas & Texas, with headquarters at Parsons, 
Kan. 


W. L. Rosinson, road foreman of engines of the Baltimore 
division-of the Baltimore & Ohio, at Baltimore, Md., has been 
promoted to supervisor of fuel consumption. 





MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


E. Becrer, master mechanic of the Northern Wisconsin and 
Lake Shore divisions of the Chicago & North Western, has been 
appointed division master mechanic at Escanaba, Mich., succeed- 
ing F. Slater, transferred. 


Raymonp E. Bett has been appointed master mechanic of 
the Galveston division of the Gulf, Colorado & Santa Fe, with 
headquarters at Galveston, Tex. 


J. H. Benver has been appointed master mechanic for the re 
ceivers of the Denver, Laramie & Northwestern, with inead- 
quarters at Utah Junction (Denver), Colo., to succeed E. Nedre. 
resigned. 
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W. A. Back has been appointed locomotive foreman of the 
Grand Trunk, with headquarters at Coteau Junction, Que., vice 
L. J. McLaughlin, transferred. 


A. Brown has been appointed locomotive foreman of the 
Canadian Pacific, with headquarters at Fort William, Ont., vice 
A. McArthur, transferred. 


R. W. Brown, an engineer on the Illinois division of the 
Baltimore & Ohio Southwestern, has been appointed road fore- 
man of engines of the Indiana division of the Cincinnati, Hamil- 
ton & Dayton, with headquarters at Indianapolis, Ind. 


CHARLES Brown has been appointed locomotive foreman of 
the Canadian Paeific, with headquarters at North Bend, B. C., 
vice W. E. Hayward, transferred. 


F. L. Carson has been appointed master mechanic of the San 
Antonio & Aransas Pass, with headquarters at Yoakum, Tex. 


W. A. CHAMBERLIN has been appointed master mechanic of 
the Pere Marquette, with headquarters at Saginaw, Mich., vice 
F. C. Pickard, resigned. 


J. F. Hitt, shop superintendent of the Wheeling & Lake Erie 
at Brewster, Ohio, has been appointed master mechanic; with 
headquarters at Brewster, succeeding J. E. O’Hearne, resigned. 


Harry M. Hutson has been appointed division master me- 
chanic of the Baltimore & Ohio, with headquarters at Grafton, 
W. Va.. He was born in 1869 at Piedmont, W. Va., and was 
graduated from the Al- 
legheny County Acad- 
emy, Cumberland, Md, 
in 1886. The same year 
he entered the service 
of the Baltimore & Ohio 
as machinist apprentice 
at Piedmont. He left 
the Baltiinore & Ohio 
four years later to take 
up mechanical drawing 
at the Scranton School, 
and one year later re- 
turned to the service of 
the Baltimore & Ohio 
and then held various 
positions in the mechan- 
ical department until 
his appointment as ma- 
chine shop foreman at 
Cumberland. Later he 
was engine house fore- 
man at Keyser, W. Va., until February 14, 1912, when he was 
made general foreman, at Grafton. 





H. M. Hutson. 


A. McArtuur has been transferred to Sutherland, Sask., as 
locomotive foreman of the Canadian Pacific, vice J. Sindall, 
transferred. 


C. A. McCartny has been appointed master mechanic of the 
Indian Territory division of the Chicago, Rock Island & Pa- 
cific, with headquarters at Shawnee, Okla. vice W. B. Em- 
bury, transferred. 


M. J. McDonatp has been appointed trainmaster and road 
foreman of equipment of the Chicago, Rock Island & Pacific, 
with headquarters at Trenton, Mo., and with jurisdiction over 
subdivision 31. 


L. J. McLaucGHutn, locomotive foreman of the Grand Trunk 
it Coteau Junction, Que., has been transferred to Brockville, 
Ont. 


Z. B. MAnsrietp has been appointed acting road foreman of 
equipment of the Chicago, Rock Island & Pacific, with juris- 
liction over the entire Indian Territory division. 
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F. C. Pickarp has been appointed master mechanic of the 
Buffalo division of the Delaware, Lackawanna & Western, 
with office at East Buffalo, N. Y., succeeding F. G. Colwell, 
resigned. 


Joun R. Reeves has been appointed traveling engineer of the 
Guayaquil & Quito, Ecuador, succeeding F. B. Wilmot, resigned. 


J. C. Ruopes has been appointed road foreman of equipment 
of the Chicago, Rock Island & Pacific, at Eldon, Iowa, with 
jurisdiction over subdivisions 30 and 30A. 


E. Scuvuttz, roundhouse foreman of the Chicago & North 
Western at Milwaukee, Wis., has been appointed master me- 
chanic of the Northern Wisconsin and Lake Shore divisions, 
with headquarters at Green Bay, Wis., succeeding E. Becker, 
transferred. 


E. C. Surptey has been appointed road foreman of engines 
of the Baltimore division of the Baltimore & Ohio. 


J. C. Sureeve has been appointed master mechanic of the 
Joliet division of the Elgin, Joliet & Eastern Railway, with 
headquarters at Joliet, Ill, and jurisdiction over the Joliet 
shops and points north of Joliet. 


R. W. Stivers has been appointed acting road foreman of 
equipment of the Chicago, Rock Island & Pacific, at Trenton, 
Mo., and has jurisdiction over subdivisions 32, 32A, 32B, 33 
and 33A. 


I’. SLATER, division master mechanic of the Chicago & North 
Western at Escanaba, Mich., has been transferred to Kau- 
kauna, Wis., succeeding W. Hutchinson, deceased. 


C. E. Stewart has been appointed locomotive foreman of 
the Grand Trunk Pacific at Biggar, Sask., in charge of loco- 
motive and car departments, vice G. Carruthers, assigned to 
other duties. 


J. Wuirerorp has been appointed master mechanic of the 
Illinois Central, with headquarters at Centralia, IIl. 


T. WINKEL has been appointed master mechanic of the Gulf 
division of the International & Great Northern, with head- 
quarters at Palestine, Tex. 


CAR DEPARTMENT 


B. F. Croup has been appointed car inspector of the Chicago, 
Rock Island & Pacific, with headquarters at Wilburton, Okla. 


J. W. Croucn has been appointed foreman of the coach shops 
of the St. Louis & San Francisco, at the Springfield, Mo., 
North shops. 


Greorce B. ForsyTHe has been appointed assistant foreman 
of the car department of the Pennsylvania Lines West of Pitts- 
burgh, with headquarters at Conway, Pa. vice W. A. Guy, 
promoted. 


J. F. Grtsert has been appointed car foreman of the Atchi- 
son, Topeka & Santa Fe at Waynoka, Okla., vice F. E. Arm- 
strong. 


James HALL, assistant general foreman of the car depart- 
ment of the Southern Pacific, at Sacramento, Cal., has been 
appointed gener: ! car foreman of the Coast division, with office 
at San Francisco, Cal., succeeding D. D. McRae, master car 
repairer, transferred. 


A. Kesterson has been appointed rip track foreman of the 
St. Louis & San Francisco, with headquarters at the Springfield, 
Mo., North shops, succeeding J. H. Hoffman, assigned to other 
duties. 


Georce Kine has been appointed car inspector of the Chicago, 
Rock Island & Pacific at Pratt, Kan., vice Charles Lambert, 
resigned. 
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‘CuHartes O. Krort has been appointed car foreman of the 
Atchison, Topeka & Santa Fe at Wellington, Kan. 


F. C. Linn, general car foreman of the San Antonio & Arane 
sas Pass, has been appointed master car builder, with head- 
quarters at Yoakum, Tex. ' 


J. H. Macwa has been appointed car foreman of the Atchi- 
son, Topeka & Santa Fe, at Shawnee, Okla., vice C. W. Rice, 
transferred to other duties. 


E. J. SHremp has been appointed assistant freight car builder 
foreman of the Pennsylvania Lines West of Pittsburgh, with 
headquarters at Conway, Pa., vice J. A. Shremp, promoted. 


Jos. A. SHremp has been appointed car builder freight fore- 
man of the Pennsylvania Lines West of Pittsburgh, with head- 
quarters at Conway, Pa., vice G. B. Forsythe, promoted. 


E. W. VENAMON has been appointed car foreman of the Chi- 
cago, Rock Island & Pacific, with headquarters at El Dorado, 
Ark., vice E. W. Martin, assigned to other duties. 


A. A. WaGNER has been appointed coach yard foreman of 
the Chicago, Rock Island & Pacific, with headquarters at Val- 
ley Junction, Iowa. 


SHOP AND ENGINE HOUSE 


Harry Apams, foreman of the San Antonio & Aransas Pass 
at Kennedy, Tex., has been promoted to the position of division 
foreman, with headquarters at Houston, Tex. 


J. W. Apams has been appointed general foreman of the 
Baltimore & Ohio shops at Mt. Clare, Baltimore, Md. 


N. S. Arruart has been appointed general foreman of the loco- 
motive department of the Rock Island Lines, with office at Cedar 
Rapids, Iowa, vice G. W. Cuyler, resigned. 

JosepH WaALter AppLesy, division foreman of the San An- 
tonio & Aransas Pass at Houston, Tex., has been appointed 
foreman of the motive power and car department at Corpus 
Christi, Tex. 


G. A. Betcuer, roundhouse foreman of the Atchison, Topeka 
& Santa Fe, at La Junta, Colo., has been transferred to Deming, 
N. M., as roundhouse foreman. 


T. BertraM, shop foreman of the Canadian Pacific at Moose 
Jaw, Sask., has been transferred to Revelstoke, B. C. 


F. T. Cuase has been placed in charge of the shops of the 
Missouri, Kansas & Texas, at Smithville, Tex. 


Froyp G. Crarx, night assistant roundhouse foreman of the 
Chicago & North Western at East Clinton, Ill., has been pro- 
moted to the position of night roundhouse foreman at the same 
place. 


G. W. Cxark has been appointed locomotive foreman of the 
Grand Trunk System at the new roundhouse terminal at St. Lam- 
bert, Que. 


P. Conirr has been appointed assistant superintendent of 
shops of the Baltimore & Ohio, with headquarters at Mt. Clare, 
Baltimore, Md. 


P. I. CosTELLo, night roundhouse foreman of the Atchison, 
Topeka & Santa Fe, at La Junta, Colo., has been appointed fore- 
man, with headquarters at Las Vegas, N. M. 

J. D. Costetto has been appointed erecting foreman of the 
Atchison, Topeka & Santa Fe, at Clovis, N. M., vice E. H. 
Reynolds, resigned. 

P. S. Fettows has been appointed tool foreman of the Penn- 
sylvania shops at Renovo, Pa. 

P. L. Garpner has been appointed foreman of the blacksmith 
shop of the Trinity & Brazos Valley, with headquarters at 
Teague, Tex., succeeding T. F. O’Leary, resigned. 
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B. A. Etprince, of Argentine, Kan., has been appointed gen- 
eral foreman of the Atchison, Topeka & Santa Fe, at Arkansas 
City, Kan., vice E. P. Gray, who is absent on account of ill- 
ness. 


THOMAS GRANT, tool foreman of the Delaware & Hudson at 
Oneonto, N. Y., has been transferred to the company’s new 
shops at Watervliet, N. Y. 


Paut D. Hamitton, machinist on the Atchison, Topeka & 
Santa Fe has been appointed night roundhouse foreman, with 
headquarters at La Junta, Colo., vice P. I. Costillo, transferred 
to Las Vegas, N. M. 


E. C. Hause has been appointed general. foreman of the 
Georgia & Florida, with headquarters at Douglas, Ga. 


W. E. Haywarp, locomotive foreman of the Canadian Pacific 
at North Bend, B. C., has been appointed roundhouse foreman 
at Vancouver, B. C. 


H. Hoop has been appointed roundhouse foreman of the Cot- 
ton Belt, with headquarters at Tyler, Tex. 


W. F. Howarp has been promoted from gang foreman to ma- 
chine foreman of’the Atchison, Topeka & Santa Fe, with head- 
quarters at Cleburne, Tex. 


C. E. Jounston, machinist on the erecting floor of the Atchi- 
son, Topeka & Santa Fe, at San Bernardino, Cal., has been 
appointed night roundhouse foreman at Bakersfield, Cal. 


Joun 5. Jones, roundhouse foreman of the Chicago & North 
Western at East Clinton, Ill., has been promoted to the position 
of roundhouse foreman at Clinton, Ia., 
resigned. 


succeeding W. A. Egan, 


A. H. Karter, machinist on the St. Louis Southwestern, has 
been promoted to the position of machine foreman, with head- 
quarters at the new shops which are now nearing completion 
at Pine Bluff, Ark. 

Henry Lewis has been appointed machine foreman of the 
Atchison, Topeka & Santa Fe, at Clovis, N. M., vice William 
Barnes. 

H. L. McLaw has been appointed roundhouse foreman of the 
Missouri, Kansas & Texas at Greenville, Tex. 

W. O. Morton has been appointed roundhouse foreman of 
the Chicago, Rock Island & Pacific, at Forty-seventh street, 
Chicago,: vice T. E. McQuade, assigned to other duties. 


Harry W. Mostey has been appointed assistant general fore- 
man of the Erie shops at Hornell, N. Y., vice H. W. Sasser, 
transferred. 


T. H. Nanney, foreman of the erecting shop of the Buffalo 
& Susquehanna, has been appointed general foreman at Gale- 
ton, Pa. 


Grorce E. Parker, foreman boilermaker of the Chicago & 
Eastern Illinois, at Villa Grove, Ill, has been appointed fore- 
man boilermaker of the El Paso & Southwestern, with head- 
quarters at Douglas, Ariz., vice M. J. Young, resigned. 


BerNARD R. ReEyYNOoLDs, engine inspector of the Atchison, 
Topeka & Santa Fe, has been appointed day roundhouse fore- 
man, with headquarters at La Junta, Colo., vice G. A. Belcher, 
transferred to Deming, N. M. 


D. G. Roperts, formerly master smith of the Delaware & 
Hudson at Oneonto, N. Y., has been appointed in the same ca- 
pacity at the new shops at Watervliet, N. Y. 


WittrAM Sapp has been appointed roundhouse foreman of 
the Atchison, Topeka & Santa Fe, with headquarters at Sweet- 
water, Tex., vice J. A. Whithurst, resigned. 


Merton E. SArGENT, night roundhouse foreman of the Chicage 
& North Western at East Clinton, Ill, has been promoted to 
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the position of assistant day roundhouse foreman, at the same 
place. 


ArTHUR SEAL, machinist and assistant roundhouse foreman 
of the Buffalo & Susquehanna, has been appointed erecting 
shop foreman, with headquarters at Galeton, Pa. 


J. C. Seecer has been appointed superintendent of the shops 
of the Lehigh Valley at Sayre, Pa. 


CHARLES SHAYNE has been appointed roundhouse foreman of 
the Erie, with headquarters at Huntington, Ind. 


J. SINDALL, locomotive foreman of the Canadian Pacific at 
Sutherland, Sask., has been transferred to Cranbrook, B. C., 
as shop foreman. 


Cuartes F. Smitn has been appointed erecting foreman of 
the Chicago, Rock Island & Pacific, at Forty-seventh street, 
Chicago, vice Edward Schell, resigned. 

T. F. SuLtivan has been appointed assistant roundhouse fore- 
man of the Atchison, Topeka & Santa Fe, with headquarters at 
Cleburne, Tex. 

H. P. Syran, night roundhouse foreman of the Denver & Rio 


Grande at Alamosa, Colo., has been transferred to Chama, 


N. M. 


W. H. Vorct has been appointed night roundhouse foreman of 
the Trinity & Brazos Valley, with headquarters at Teague, Tex. 
W. H. Watker has been appointed locomotive foreman of the 
Grand Trunk System at Turcot, Can., vice J. D. Scott, resigned. 


W. F. WaALLace, assistant roundhouse foreman of the Atchi- 
son, Topeka & Santa Fe, has been appointed gang foreman at 
Clebutne, Tex., succeeding W. F. Howard, promoted. 


L. E. Watts has been appointed erecting foreman of the 
Atchison, Topeka & Santa Fe shops at Cleburne, Tex. 

Epcar E. WuitTEpREAD, day assistant roundhouse foreman of 
the Chicago & North Western at East Clinton, IIl., has been pro- 
moted to the position of night roundhouse foreman, with head- 
quarters at Clinton, Ia. 


PURCHASING AND STOREKEEPING 


F. A. Starr, foreman of the coach shops of the St. Louis & 
San Francisco, at the Springfield, Mo., North shops, has been 
appointed general foreman of the storeroom. 


R. O. Woops has been appointed division storekeeper of the 
Mobile & Ohio, with headquarters-at Meridian, Miss., with super- 
vision over mechanical department material at Meridian, and 
also of roadway and bridge building material on M. and M. 
district. 





OBITUARY 


Rozert H. Rocers, at one time an associate editor of the 
American Engineer & Railroad Journal, died at a private hos- 
pital in New York on October 23. Mr. Rogers was a graduate 
of the Baltimore Polytechnic Institute, and entered railway 
service as a machinist’s apprentice on the Baltimore & Ohio. In 
1895 he was made general piece work inspector of that system, 
and was later roundhouse foreman at the Pittsburgh terminal. 
He resigned this position to become shop foreman of the 
Mexican Central at Mexico City, and in 1898 joined the staff 
of the Philadelphia Times and North American. Later he was 
appointed assistant master mechanic of the Baltimore & Ohio 
at Mt. Clare, Md., and in February, 1905, was appointed master 
mechanic on the New York, New Haven & Hartford at South 
Boston. On January 1, 1908, he undertook a general and 
thorough inspection of the locomotive equipment of the Erie, 
on the completion of which he spent several months in foreign 
countries studying locomotive practice. 





ENGINEER. 607 


NEW SHOPS 


ATCHISON, TopeKA & SANTA Fe.—Plans are being prepared 
for the new shops at Albuquerque, N. M. The estimated cost is 
$1,600,000. It is also reported that new shops and an engine 
house will be built at Wichita, Kan. 

BALTIMorRE & Onio.—A contract has been awarded to P. 
Farrel, Cincinnati, Ohio, for the construction of an engine house, 
turntable, and sand house at Somerset, Pa. 





CANADIAN Paciric.—A machine shop will be erected at Wilkie, 
Sask. F 

Cuicaco & ALton.—An additional engine house will be built at 
Chicago, Ill. 

Cuicaco, MitwAuKEE & Pucet Sounp.—It is reported that a 
site has been purchased at Lewistown, Mont., for shops and 
terminal facilities. 


Cuicaco, MitwAuKeeE & St. PAut.—An engine house and 
blacksmith shop will be built at Bensonville, Ill. 


Cuicaco, Peorta & St. Louis.—A contract has been placed for 
car and machine shops at Springfield, Ill., the estimated cost to’ 
be $50,000. 

Cuicaco, Rock Istanp & Paciric—The work on the 20-stalf 
engine house, turntable, cinder pit, machine shops, power house, 
water plant, coaling station and divisional terminal facilities at 
Manly, la., will begin in the early part of next year. Bids are 
also being asked for by this company for a one-story machine 
shop of structural iron and brick to be built at the same place. 
Plans are being made for the erection of a large engine house 
and repair shops at Des Moines, Ia. A two-story wood-working 
shop in the pattern department is to be added to the Silvis shops 
at Moline, Ill. 

CINCINNATI, NEW OrLEANS & Texas Paciric—An engine 
house and coaling station of concrete construction will be built 
at Ludlow, Ky. 

CLEVELAND, CINCINNATI, Cuicaco & Sr. Louts.—A brick engine 
house will be built at Harrisburg, Ill, to be one story high, 200 
ft. long and 100 ft. wide, and new car shops will be erected at 
Danville, Ill. 

GALLATIN VALLEY.—Arrangements are being made for an 
engine house at Bozeman, Mont. 

Gur, CoLorapo & Santa Fe.—The plans for the improvement 
at Brownwood, Tex., include $45,000 for a 12-stall engine house; 
$11,000 for a standard 45-ft. turntable; $10,000 for a machine 
shop; $8,500 for a car shop; $8,000 for a power house and 
$5,500 for a sand house. 

LAKE SHorE & MICHIGAN SOUTHERN.—It is reported that the 
erection of the large shops at Elkhart, Ind., will begin early next 
year and be completed by the end of the year. 

MIDLAND VALLEY.—The engine house and repair shop that 
were recently destroyed by fire at Pawhoska, Okla., will be re- 
built and re-equipped. 

Missour!I, KANsAs & Texas.—Plans have been prepared for 
the construction of an engine house at Mokane, Mo. The shops 
at Houston, Tex., will be moved to a 49-acre tract of land re- 
cently purchased between Cottage Grove and Eureka. 

NASHVILLE, CHATTANOOGA & St. Louis.—The site for the new 
shops at Paducah, Ky., has been obtained and the construction. 
work will begin in the near future. 


NorTHERN PaciFic.—It is expected that a 40-stall engine house; 
machine shops and division offices will be built at Carlton, Minn. 

SOUTHERN Paciric.—Shops will be established at Alpine, Tex., 
for joint use with the Kansas City, Mexico & Orient. 


WasasH.—A contract has been awarded to C. W. Gindele & 
Company, Chicago, for the concrete foundation, brick and mill 
work on the locomotive repair shop to be built at Decatur, III. 
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SUPPLY TRADE NOTES 


The National Tube Company, Pittsburgh, Pa., has opened a 
branch office at Boston, Mass. 


The National Tube Company, Pittsburgh, Pa., has opened a 
branch office at St. Paul, Minn. 


Mark A. Ross has resigned as treasurer and director of the 
Pyle-National Electric Headlight Company, Chicago. 


William Horace Corbin, vice-president of The Joseph Dixon 
“Crucible Company, Jersey City, N. J., died on Wednesday, 
>September 25. 


E. G. Buckwell, secretary and manager of sales of the Cleve- 
land Twist Drill Company, Cleveland, Ohio, has gone abroad on 
.a two months’ business trip. 


The Preston Car & Coach Company, Preston, 
‘cured the Canadian manufacturing rights of the 
recently tried out on the Canadian Northern. 


Ont., has se- 
gasoline cars 


E. F. G. Meisinger has been appointed representative of the 
railroad department of S. F. Bowser & Co., Ft. Wayne, Ind., 
for the territory west of the Rocky mountains. 


S. F. Bowser & Company, Fort Wayne, Ind., announce that 
E. H. Briggs has been added to their sales staff in the railroad 


department. He will cover the southwest territory. 


The Republic Iron & Steel Company, Youngstown, Ohio, has 
resumed the payment of the 134 quarterly dividend on its pre- 
ferred stock, which has been omitted since January 1, 1912. 


The Commercial Acetylene Company, New York, has changed 
its name to the Commercial Acetylene Railway Light & Signal 
Company. The new name better explains the activities of the 
company. 


The Railroad Supply and Equipment Club in the Karpen 
building, Chicago, has made arrangements for a series of lec- 
tures on mechanical subjects to be given in its assembly hall 
on Saturday evenings. 


The Titanium Alloy Manufacturing Company, because of the 
rapidly increasing demand for its products, has found it neces- 
sary to remove its general sales department to the works at 
Niagara Falls, N. Y., and has created a district office at Pitts- 
burgh, Pa, 

At a meeting of the directors of the American Locomotive 
Company, held on October 31, 1912, all of the officers of the 
company were re-elected with the exception of H. F. Ball, vice- 
president, who declined re-election. No successor to Mr. Ball 
was elected. 

W. D. Matthews, a director of the Canadian Pacific Railway 
Company, has been elected a vice-president of the Canadian 
General Electric Company to fill the vacancy caused by the 
death of H. P. Dwight, president of the Great North Western 
Telegraph Company. 

Cc. A. Carscadin, formerly vice-president of the Kirby Equip- 
ment Company, Chicago, and representative of the Globe Seam- 
less Steel Tube Company, of Milwaukee. has been appointed 
general sales agent of the Spencer Otis Company, with offices 
in the Railway Exchange, Chicago. 

The Griffin Wheel Company, of Chicago, is to be reorganized 
under Massachusetts laws. The present corporation 
has a capitalization of $8,000,000. The new company will have 
an authorized issue of $12,000,000 common stock, of which 
$9,500,000 will be issued, and $9,000,000 preferred stock, of which 
$6,000,000 will be issued. 


William Wharton, Jr. & Company, Inc., Philadelphia, Pa., an- 
nounce the merger of its interests and the Taylor Iron & Steel 
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Company, of High Bridge, N. J. It will continue under the 
name of Wm. Wharton, Jr. & Company, Inc., while the Taylor 
Iron & Steel Company will hereafter be known as the Taylor- 
Wharton Iron & Steel Company. 


The Locomotive Superheater Company, New York, is build- 
ing a plant at East Chicago, in the neighborhood of the prop- 
erty which has been acquired by the locomotive builders for 
western plants, for the manufacture of superheaters for appli- 
cation to old locomotives. It is expected that the plant will be 
placed in operation about the first of the year. 


The regular quarterly dividend of 2'%4 per cent. has been de- 
clared by the Independent Pneumatic Tool Company of Chi- 
cago. It is reported that the business of the company for the 
fiscal year ending September 30 will show an increase of over 
25 per cent. above that of the previous year. Plans are now 
being prepared for a large addition to the factory at Aurora, III. 


The board of directors of the Joseph Dixon Crucible Company, 
Jersey City, N. J., has made the following changes in the officers 
and board of directors on account of the death of Vice-president 
William H. Corbin: George E. Long, former treasurer, has been 
made vice-president to succeed Mr. Corbin; J. H. Schermerhorn, 
former assistant secretary and assistant treasurer, has been 
elected to membership in the board of directors, and has been 
made treasurer. Albert Norris has been elected to the office of 
assistant secretary and assistant treasurer. 


Reginald M. Campbell has been appointed to a position in 
the sales department of the National India Rubber Company, 
with headquarters in New York. Mr. Campbell was for six 
years in the electric street railway and lighting department of 
the Western Electric Company, Chicago. For the next five 
years he acted as district sales agent for the Ohio Brass Com- 
pany in the New York and New England territories. Later 
he was made eastern sales manager for the Peter Smith 
Heater Company, Detroit, Mich., with offices in New York. His 
time now will be devoted to the sale of bare and insulated wires 
and cables for all types of electrical equipment. 


Among the railroads that have recently given repeat orders 
for the Street locomotive stoker are the Norfolk & Western, 
Chesapeake & Ohio, and the Baltimore & Ohio. The Norfolk 
& Western has 15 Mallet locomotives in service equipped with 
this stoker and 25 more of the same type have been ordered. 
The Chesapeake & Ohio has had 30 Mikado locomotives using 
this stoker in service since the month of June and will receive 
25 additional engines in November. The Baltimore & Ohio 
uses these stokers on five large Mallets and 20 more are being 
equipped as fast as they go through the shops. This road 
will also have this stoker applied to 50 Mikados being built by 
the Baldwin Works, 20 of which have been re- 
ceived. The Hocking Valley will also use this stoker on five 
Mikado engines which will be received during November. 


Locomotive 


At the annual meeting of the stockholders of the Carbon 
Steel Company, New York, the following board of directors 
was elected for the ensuing year: Charles McKnight, Gilbert G. 
Thorne, Edward C. Hoyt, S. Macrum, Edward F. 
Slayback, D. E. Corbett and Thomas Patterson. At a meeting 
of the board of directors the following officers were elected: 
President, Charles McKnight; vice-president, Gilbert G. Thorne; 
second 
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vice-president, George S. Macrum; treasurer, James 
Thorne; and secretary, D. E. Corbett. The company is spending 
approximately $100,000 on its works at Pittsburgh, Pa. The 
capacity of the forge shops has been increased, and a new 500- 
ton forging press has been installed. The stockholders have au- 
thorized a $2,000000 bond issue to take care of the present 
bonded indebtedness and to furnish additional working capital. 
A sufficient amount of the bonds has been underwritten to pro- 


vide for all present needs. 
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CATALOGS 


BrowNHoist Buckets AND Tuss.—Catalog E of the Brown 
Hoisting Machinery Company, Cleveland, Ohio, describes a 
large and varied line of grab buckets and various kinds of tubs 
designed and manufactured by it. It contains 56 pages, and is 
fully illustrated. 


LatHEs.—Catalog No. 42 from the South Bend Machine Tool 
Company, South Bend., Ind., contains 35 pages devoted to illus- 
trations and descriptions of screw cutting engine lathes which 
are shown in a number of sizes. A description of the detail 
parts is included. 


Case HarbDENING STEEL.—A book of useful information and 
practical rules on case hardening, pack hardening and annealing 
of steel was issued some time ago by the Ideal Case Hardening 
Compound Company, United States Rubber building, New York. 
This work proved so popular that the fourth revised edition is 
now being sent out. 


Hyprautic AccuMULATorS.—In catalog 84, the Watson-Still- 
man Company, 50 Church street, New York, gives fully illus- 
trated descriptions of the seven principle types of hydraulic 
accumulators which it manufactures. A few pages are devoted 
to accumulator accessories and to special hydraulic testing ap- 
paratus, reservoirs, etc. 


Pipe THREADING MACHINERY.—The Landis Machine Com- 
pany, Waynesboro, Pa., is issuing catalog No. 20, in which its 
well known rotary automatic threading die head is shown as 
adapted for pipe and nipple threading. In addition, a manually 
operated, stationary die head for pipe work that has recently 
been developed, is fully described. 


CRANES AND Horsts.—Pneumatic hoists, hand power traveling 
cranes and jib cranes in various types and capacities are well 
illustrated and described in leaflets being issued by the Vulcan 
Engineering Sales Company, Fisher building, Chicago. Each 
of the various designs is briefly described, and the purpose to 
which it is particularly adapted is specified. 


CRANES AND Founpry EquipMEeNtT.—Catalog 99 from the 
Whiting Foundry Equipment Company, Harvey, Ill. furnishes, 
in a condensed form, descriptions and illustrations of cranes 
and other foundry equipment. This equipment is shown in a 
large variety of sizes and designs suitable for gray iron, brass, 
car wheel, pipe, steel and malleable iron foundries. 


Motors AND GENERATORS.—Bulletin 155 from the Crocker- 
Wheeler Company, Ampere, N. J., thoroughly discusses the de- 
sign of induction motors for operating on 60 cycle alternating 
current. It contains twenty pages. Bulletin 156 from the same 
company is devoted to the subject of the motor-generating sets 
for all purposes and shows various sizes and arrangements. 


Pneumatic RAMMERS.—Pneumatic rammers for use in foun- 
dries are a comparatively recent innovation, but their simple 
construction and advantages are rapidly bringing them into gen- 
eral use. Bulletin 121 from the Chicago Pneumatic Tool Com- 
pany, Fisher Building, Chicago, illustrates and describes sev- 
eral sizes and designs of rammers, as well as two types of pneu- 
matic sand sifters. 


Cars AND Truckxs.—A 92-page cloth bound book issued by the 
McGuire-Cummins Manufacturing Company, 400 North Sanga- 
mon street, Chicago, illustrates a large number of cars that 
have been built by it for various electric railways. Cars of all 
classes are shown, each is briefly described, and a table of gen- 
eral dimensions is given. This company has also constructed 
freight equipment suitable for use in ordinary trunk line service 

Bott Heaptnc Macuine.—The maintenance of alinement of 
the heading and gripping slides on a bolt header or flanging 
machine plays a very important part in determining the quality 
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and quantity of the product. National Header Talk No. 3, 
issued by the National Machinery Company, Tiffin, Ohio, is de- 
voted to a discussion of the adjusting liner system on the Na- 


tional wedge grip header. This feature is fully illustrated and 
described. 


Cotp Metat Sawinc Macuines.—A cold metal saw, with a 
capacity for 6 in. rounds and squares, or 10 in. I-beams, is 
fully illustrated and described in a leaflet being issued by the 
Vulcan Engineering Sales Company, Fisher building Chicago. 
{t is of the periphery drive type, having a friction type feeding | 
mechanism which can be adjusted while the machine is in 


operation. It is very powerful, and carries an 18 in. diameter 
saw blade. 


SWITCHBOARD PANELS.—Bulletin 4996, from the General Elec- 
tric Company, Schenectady, N. Y., is devoted to alternating cur- 
rent switchboard panels with oil switches on a pipe framework 
back of the panels. These are for three phase, three wire, 240, 
480, and 600 volt, 25 to 60 cycle circuits. The panels are fully 
illustrated and described and wiring diagrams are included. 
The bulletin contains 44 pages. A similar bulletin, No. 4995, 
describes direct current switchboards, for double polarity, 125, 
250 and 600 volt circuits. 


MECHANICAL Drart.—The various methods of applying fans 
to stationary boilers with the purpose of producing artificial draft 
are fully covered in a booklet issued by the American Blower 
Company, Detroit, Mich., which is designated as Publication 
No. 343. <A discussion of the principles of combustion and of 
the different ways of creating draft are included, and a portion 
of the book is given up to the consideration of the relative ad- 
vantages of induced and forced draft. A number of illustrations 
of both systems are shown. 


Tuspe Expanpers.—Hand and power driven boiler tube ex- 
panders, in a variety of styles and sizes are thoroughly illus- 
trated and described in Bulletin No. 20, issued by Gustav 
Wiedeke & Company, Dayton, Ohio. The design of these ex- 
panders is based on an extensive experience confined exclu- 
sively to this field, and the catalog indicates that all reasonable 
requirements for locomotive use have been fulfilled. This com- 
pany also furnishes sectional expanders, as well as the roller type 
to which this catalog is devoted. 


Locomotive CraNnes.—A handsomely illustrated 63-page cata- 
log is being issued by the Ohio Locomotive Crane Company, 
3ucyrus, Ohio. The illustrations include a full collection of 
the details of the equipment used on the standard type of cranes, 
as well as many views of different types of locomotive cranes 
at work. This company devotes its attention exclusively to 
this class of equipment, and is prepared to furnish cranes of 
various types from 5 to 50 tons capacity, operated by either 
compressed air, steam or electricity. 


Locomotive CRANES AT GaAry.—Forty-two locomotive cranes 
were purchased from the Industrial Works of Bay City, Mich., 
for use in the construction of the United States Steel Corpo- 
ration plant, at Gary, Ind. These have been used for many dif- 
ferent purposes and have been in operation from the beginning 
of the excavation to the present time. Some of the work that 
they have performed is shown in a series of 28 photographs, 
bound in book form, now being issued by the Industrial Works. 


The pictures are reproduced in sepia and the book is most at- 
tractive. 


FostER SUPERHEATERS.—The Foster patent superheater con- 
sists of a series of single loop pipes connecting two headers, 
each pipe being formed by a seamless drawn steel tube on the 
outside of which is fitted a series of cast iron annular gills or 
flenges placed close together. On the inside of each straight 
section is an inner tube, sealed at both ends, which forces the 
steam against the heating surface. These superheaters are for 
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stationary boilers and are fully illustrated and described in a 
catalog issued by the Power Specialty Company, 111 Broadway, 
New York. 


FREIGHT AND PackKaGeE HaANbLING MacuINery.—A 27-page 
catalog, designated as Bulletin No. 74, and issued by the Jeffrey 
Manufacturing Company, Columbus, Ohio, contains 134 illus- 
trations of mechanical equipment designed especially for the 
economical transfer of materials. In each case the 
equipment is shown in operation and practically every condition 
of local transportation is represented. Among the new appa- 
ratus of this kind, shown therein, is an improved type of finger 
tray elevator for raising and lowering packages, boxes and 
barrels, and a swinging tray elevator platform. 


various 


BurninG Fuet O1t.—As the use of fuel oil in place of coal 
continues to increase, interest in burners and other apparatus 
for handling and transferring this fuel becomes more active. 
The advantages of oil fuel are well known, and wherever the 
cost will permit, it is being exclusively employed for both sta- 
tionery and locomotive boilers, as well as furnaces. A large, 
fully illustrated catalog from Tate-Jones & Company, Empire 
building, Pittsburgh, Pa., shows burners of various sizes and 
designs, as well as pumps and other appliances required in 
connection with the use of fuel oil. 


RoLLeR BEARINGS FOR CaArs.—Roller bearings for car journals 
have been used on some railways for ten years, and a catalog 
recently issued by the Standard Roller Company,, 
Philadelphia, Pa., designated as Bulletin 26, shows the financial 
returns which have been made possible through this medium 
alone. These bearings are now quite extensively used on light 
rolling stock, and the development indicates that there will soon 
be possibilities for similar applications on standard railway cars. 
The catalog includes sectional drawings of a number of designs, 
as well as a large number of photographs of car journal boxes 
and trucks. 


Bearing 


GASOLENE ELectric GENERATING SETs.—The use of electricity 
for private lighting and power purposes has been heretofore 
largely restricted to districts having a central power station. The 
improvement of both thé gasolene engine and the small elec- 
tric generator has now reached a point where electric generating 
sets that are easy and inexpensive to operate and are thoroughly 
reliable can be obtained in practically any desired size. Cata- 
log 205 from the B. F. Sturtevant Company, Hyde Park, Mass., 
illustrates several sizes of direct connected sets for this pur- 
pose. It also gives fully illustrated descriptions of all the de- 
tails of the apparatus, and includes dimensioned diagrams. 


Reversinc Motor PLANER Drive.—Several the 
Triumph Electric Company, Cincinnati, Ohio, recognizing the 
demand for a direct connected electric planer drive, began a 
series of experiments with the view of developing a design 
that would fill all requirements. Early in this work it was 
found necessary to build special motors to suit both the planer 
and controller, and many interesting inventions have been em- 
bodied in final arrangement, for which patents are now pending. 
This equipment has successfully met severe service demands 
for the past two years and is fully illustrated and described in 
Bulletin 501. Curves showing the speed of the platen at vari- 
ous points of the cycle, as well as the current consumption, are 
included. 


years ago 


INSULATION OF RaiLway EqouipMENT.—The Union Fibre Com- 
pany, Great Northern building, Chicago, is issuing a pamphlet 
containing 109 pages, which fully discusses the construction of 
refrigerator cars. It includes a brief history of the development 
of insulation for this purpose and discusses at some length the 
theory of insulation. The process of manufacturing Linofelt is 
described, illustrations of the different processes in the manu- 
facture being freely used. Recommendations as to the proper 
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method of installing insulation on the cars are given and pho- 
tographs of cars in different stages of construction are used as 
a demonstration. Tests of refrigerator cars under various nor- 
mal, as well as very difficult, conditions are included, and a 
chapter is devoted to steel passenger car insulation. 


Incot Iron.—In 1904 the United States Department of Agri- 
culture made a thorough investigation as to the causes of the 
rapid corrosion of steel fence wire. The results of this re- 
search were published in Bulletin 239, which suggested that the 
impurities in steel, especially manganese, was the chief cause. 
Following this suggestion, the American Rolling Mill Company, 
Middletown, Ohio, started a comprehensive research to devise 
a means of manufacturing iron free from impurities. The re- 
sult of this work was the production of a metal called American 
Ingot iron. An attractively illustrated pamphlet of 44 pages 
is now being issued by this company, in which the statements 
of scientists, engineers and users, that have appeared either in 
the technical press or before various engineering societies, as 
well as in correspondence, are republished. The illustrations 
show the uses to which this rust resisting material is now being 
adapted and photographs of the 
factured. 


mills where it is manu- 


LupricATorSs AND ATTACHMENTS.—The latest catalog of the 
Detroit Lubricator Company, Detroit, Mich., contains 232 pages 
and covers lubricators for practically all purposes, including both 
the gravity and force feed types, and also illustrates a most com- 
prehensive line of lubricator attachments. The section devoted 
to locomotive lubricators illustrates new designs which are prov- 
ing capable of fulfilling the different requirements of the 
modern large superheater locomotives. They are shown in vari- 
ous sizes, having from two to eight feeds, and a capacity of 
from two to ten pints. Each is fitted with an oil control valve 
which allows the feeds to the cylinders being shut off without 
interfering with the feeds to the air pump and without disturb- 
ing the setting of the feed regulating valves. Special lubricators 
for air cylinders of air pumps are shown in several different 
sizes. A device which has proved most valuable on large super- 
heater locomotives assigned to long runs has been designed by 
this company and is illustrated in this book. It consists of a 
tank with a capacity of about three pints so arranged that the oil 
can be transferred from it to the lubricator at will. In the back 
part of the catalog will be found a complete numbered list with 
prices of all repair parts for all different types of lubricators. 
The catalog is fully indexed and the illustrations are particularly 
clear. 


StorAGE Batrery Cars.—On September 24, 1912, the first 
electric storage battery train ever operated, ran from the Penn- 
sylvania station, New York City, to Long Beach, Long Island. 
It was made up of three Beach-Edison battery cars, carrying one 
hundred and thirty-six passengers, and maintained the schedule 
of the Long Island express trains from New York to Long 
Seach and return. For the round trip of 49.2 miles, which 
was made at an average speed of 27.4 miles an hour, the power 
consumption was 622 ampere hours at an average voltage of 
220. The maximum speed was 42 miles an hour and a speed 
of 17.8 miles an hour was maintained on a 2 per cent. grade, 
two miles in length. The cars in the train were built by the 
Federal Storage Battery Company, Silver Lake, N. J., for the 
United Railways of Havana. Each car is 38 ft. in length xnd is 
equipped with 220 cells of Edison nickel-steel alkaline batteries, 
which are carried under the transverse seats. Each car is 
driven by four ten horse power, series-wound motors. A full 
description of these cars, as well as of a number of other cars 
which this company has in service in various parts of the coun- 
try, will be found in a recent catalog designated as Bulletin 
No. 31. Full data on the cost of operation, power consump- 
tion and other technical features including the charging of bat- 
teries, etc., are given. 





